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GROWTH AND HEALTH OF BELGIAN CHILDREN * 


DURING AND AFTER THE GERMAN OCCUPATION (1940-1944) 


“RICHARD W. B. ELLIS, O.B.E., M.D., F.R.C.P. 


Late Wing-Commander, R.A.F.V.R., and O.C. Medical Division, a R.A.F. General Hospital, 
B.L.A.; Physician in charge of the Children’s Department, Guy’s Hospital, London 


The following study was undertaken in the winter 
of 1944-5, three months after the liberation of 
Belgium, in order to determine if permanent ill- 
effects of the occupation were manifest in children 
reared during the war; to review the measures that 
had been taken to protect children against the 
severe deprivations from which the country as a 
whole had suffered; and to assess how far these 
measures had been successful. Observations were 
largely confined to the Brussels area, which, though 
suffering less from aerial bombardment than some 
other Belgian cities, had had to face the common 
problems of evacuation, closure of schools, shortage 
of fuel, and rigid control by the occupying military 
government in addition to totally inadequate 
civilian rations. Clinical examinations of children 
were carried out in infant welfare centres, créches, 
orphanages, school and hospital clinics, and in 
private homes; by courtesy of school medical 
authorities and the Ministry of Public Health, 
access Was obtained to school medical records and 
examinations of adolescents in state employment; 
and a detailed study was made of a typical working- 


class family with three children reared during the. 


war years. 

Official rations and the black market. Any 
figures relating to rations received by the civilian 
population of Belgium during the war years must 
be accepted with the utmost reserve. The so-called 
‘ official” rations were seldom if ever available in 
full, and the food-income of any individual family 
would vary according to the reserves available, the 
number of children in the household, the capacity 
to buy on the black market, the possession of a 
garden or relatives in the country, medical certifi- 
cation, and other indeterminable factors. Bastenie 
and his co-workers (1944) have divided the period 
under review as follows: 

1. The serious period when food-supplies were 
xtremely reduced (1941-2). 

2. The period when food-supplies were ‘ cor- 
rected * by distribution of herrings, by an increased 
supply of potatoes, and finally by organization of 
he black market. 

















_.™ Part of this study was included in a paper read before the 
hildren’s Section of the Royal Society of Medicine in February, 
1945 (Ellis, 1945). 
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3. The present time (November, 1944). 

They give the following figures comparing the 
caloric requirements for each age-group with those 
provided by the basic rations and official supple- 
ments in 1941-2: 





| 
Age | Daily caloric 








Calories supplied by 
(years) requirements official rations 
Q- 3 970 1,800 
3— 6 1,500 1,500 
6-14 2,200 1,450 
14-18 2,700 1,380 
18 and over 2,600 1,230 
Pregnant 2,600 2,000 (1941 to Feb. 1942) 
woman — 2,000 to 2,240 (from Feb. 


1942) 





These figures illustrate forcibly the principle that 
was adopted from the beginning of the occupation 
in Belgium, viz. that the younger children should 
be the last to suffer. They also show the price paid 
by adolescents and adults, and suggest that a family 
in which the children were all under six years of 
age would be much better off than one in which 
the children were older. In addition, the youngest 
children were less deprived of fat, first-class protein, 
and calcium, since the whole of the available milk- 
supply was allocated to children and invalids. (The 
daily ration of milk was }? litre to the age of three 
years, } litre from three to six, and } litre from six to 
fourteen, although this was frequently unobtainable 
for the older children.) Gregoire (1942) estimated 
that between fourteen and eighteen years of age, 
adolescents were receiving only 31 per cent. of their 
minimum calcium requirements (0:25 gm. as com- 
pared with 0-8 gm.); it is perhaps significant in this 
connexion that Henry (1945) noted a striking 
increase in the number of ununited fractures occur- 
ring in the department of children’s surgery of 
Brussels University during the war years. 

As would be expected from the agricultural 
economy of Belgium (Colard, 1945), which is 
largely devoted to the growing of vegetables and 
the production of beet sugar, the qualitative defi- 
ciencies in the diet lay principally in the lack of 
meat and butter. Potatoes formed the staple 
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article of diet, since the quality of the bread in 
1941-2 became so bad that it was almost uneatable; 
one child described it as ‘comme du mastic et on 
pouvait en faire de boule et le coller au mur comme 
on le ferait avec de pate.’ 

No consideration of war-time rationing in Belgium 
would be complete without mention of the black 
market. It is unfortunate that this term, with its 
implication of private profit at the expense of the 
community, has been applied to what was essen- 
tially a rough-and-ready method of survival of 
the civilians at the expense of the invader. Un- 
doubtedly some unscrupulous individuals made 
large profits out of the system, which was crude 
and uneconomical, but at the same time it did save 
the great majority of the population from starva- 
tion. Reduced to its simplest terms, it consisted 
in town-dwellers going into the country and buying 
as much farm-produce as they could carry back. 
The farmers sold to the civilians at reasonable 
prices, thus preventing their goods falling into the 
hands of the Germans and incidentally saving the 
problem of transport. The townsman then kept 
what he required and sold the remainder at two to 
five times what he had paid for it. On this he was 
then able to buy in the town other necessities which 
had been similarly acquired. Individual enterprise 
was usually limited by what could be carried, and 
by the fact that if large quantities of goods were 
brought back in a public vehicle they were liable to 
confiscation. Unfortunately the practice, once 
acquired, persisted after the liberation, when it was 
found that for some months the official rations 
showed little if any improvement except in the 
quality of the bread. 

Vital statistics. The birth rate in Belgium 
showed a fall during the war until 1943, when it 
again approximated to the pre-war level. The 
infantile mortality (deaths under one year) showed 
a slight rise until 1943, when it fell below the pre- 
war level. The total infantile mortality for 1944 is 
not yet available, and the figure given (to October) 
probably represents a slightly lower percentage than 
over the full year. The corresponding figures for 
Holland are given when available. 

It has not been possible to obtain the death rates 
for older children during the war years but I under- 
stand that the deaths from tuberculosis rose during 
the period of most restricted rationing (in 1941-2) 
when the total deaths from this cause per 100,000 
of the population rose from the pre-war figure of 
67:5 to 98-3. 
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General health. There were no major epidemics 
amongst children during the war, and although 
there was some increase in the incidence of diph- 
theria, the disease does not appear to have been 
exceptionally severe. Owing doubtless to the 
extreme shortage of soap and fuel, teachers in the 
poorer schools all commented on the increase in 
scabies, impetigo and pediculosis during the war. 
Henry (1945) noted a striking increase in the number 
of cases of osteomyelitis in children admitted to his 
service in Brussels, which he attributed as much to 
skin sepsis as to malnutrition. Postural defects 
were also seen much more frequently during the 
war years, although here the relationship between 
defective muscle tone and malnutrition was closer. 
Again in the poorer schools, apathy and intellectual 
retardation were noted during the period of severest 
deprivation (1941-2). There appears to have been 
a definite increase in enuresis, though obviously the 
admission of children to holiday-homes and colonies 
or evacuation to foster-parents would tend to bring 
the condition to light more than in normal times. 
It seems probable that an ill-balanced diet, lacking 
in first-class protein, may have been a factor in the 
etiology, but where factors having a psychological 
effect, such as air-raids and broken homes, are 
present, it is impossible to speak with certainty. 
Amongst the younger children admitted to hospital, 
a large proportion were found to show a mild 
degree of hypochromic anaemia. 

Famine oedema was of extreme rarity amongst 
children, less than five cases having been seen in 
the university clinic in Brussels during a_ period 
when some 400 were observed in adults in the same 
hospital. 

DEFICIENCY DISEASES. With the possible excep- 
tion of skin sepsis, and follicular hyperkeratosis (of 
which the interpretation is complicated, and which 
will be discussed in another communication), no 
gross clinical evidence of vitamin A deficiency was 
reported amongst children during the occupation, 
or observed amongst those examined in 1944-5. 
As carrots are grown in large quantities in Belgium, 
it is probable that most households received a more 
or less liberal supply of vitamin A at least during 
certain seasons throughout the war years, in spite 
of the deprivation of fat. 

Admissions to the children’s service, Brussels 
University, showed no increase in infantile scurvy, 
and no case of scurvy was seen in an older child 
(Dubois, 1945); paediatricians were agreed that 
they had seen no more cases in private practice than 














| 1939 1940 a1 | 1942 eo 
Births per 1,000 population . .} <r | aoe 33 | | 119 | as | 46 . a 
Deaths per 100 live births } —— | t ; 85 | . | as wd 78 a 
Illegitimate births per 100 live | | | — a 
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Pellagra in childhood was not 


in normal times. 
observed. 

With regard to the question of a war-time increase 
in rickets in Belgium, it is impossible to speak with 
certainty in the absence of pre-war figures. Judging 
by the large number of minor thoracic deformities 
of rachitic type which I have seen in older children 
in Belgium (e.g. in 42 per cent. of a group of 
‘normal’ working-class schoolboys aged ten to 
twelve) I feel no doubt that rickets at least of mild 
degree was common before the war. The impres- 
sion gained, however, from the children’s ortho- 
paedic clinic of Brussels University and from 
creches in the poorer parts of the city was that there 
had been a definite increase in the severer mani- 
festations, particularly in genu valgum and varum. 
[he photograph shown below, taken in 1942, shows a 
group of toddlers at the Sanatorium des Petites 
Abeilles in Brussels, an institution devoted to the 
care of malnourished and abandoned children 
(fig. 1). Whilst the inmates represent a_ selected 
group, over 70 per cent. of the infants showed more 
or less severe stigmata of rickets on admission and 
the applications for admission had more than 
doubled since 1939. 

Depitity. Whilst the classification of children 
as * debilitated * had a certain practical value during 
the war in forming a basis for recommendations on 
medical grounds for extra rations or admission to 
children’s colonies, the term is obviously too ill- 
defined to have much scientific value, and no 
attempt will be made here to give figures for the 
war Jacquemijns (1941) carried out an 
investigation on some 15,000 children from three to 
fourteen years of age in which he reached some 
general conclusions pointing to a deterioration in 
physical condition in January, 1941, as compared 
with May, i940, but this preceded the severest 
period of restriction: he concluded at that time 
that adolescents were suffering considerably more 
than children under fourteen years of age. An 
investigation begun in January, 1941, and carried 
on to July, 1942, by the Association des caisses 
dallocations familiales (1942) was suppressed by 
the German authorities. It served to show, how- 
ever, a deterioration during the first semester of 


years. 
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1942 as compared with 1941, and indicated that the 
deterioration was much more marked in children 
living in large industrial areas than in those living 
in the country. 

Children’s services. It would be impossible to 
speak too highly of the work of the various organiza- 
tions concerned with the welfare of children during 
the occupation, and it is undoubtedly due to their 
devotion and foresight, and to an enlightened public 
policy, that a whole generation of Belgian children 
has suffered relatively little permanent ill-effect 
from a period of prolonged national malnutrition. 
Some of the principal means by which the health 
and nutrition of children were safeguarded are as 
follows: 


1. The national milk-supply was allocated to 
children on an age basis (see p. 97). 

2. Supplementary rations of sugar, flour, vitamins 
and calcium were distributed through welfare 
clinics. 

3. Children requiring additional food or institu- 
tional treatment were selected by school medical 
examinations. (The records of these were kept in 
a separate dossier for each child, and included 
height and weight records.) 

4. Debilitated children could be admitted to 
children’s colonies (preference being given to those 
when a parent was a prisoner or had been trans- 
ferred to Germany for forced labour), or to open- 
air schools, where supplementary rations were 
available. 

5. Free meals could be prescribed in selected 
cases at various canteens (many of these being run 
on a voluntary basis and some by neutral relief 
organizations, e.g. Swedish). 

6. Evacuation was arranged to peasant homes or 
to colonies supported by local peasant communities. 
Switzerland has also given hospitality to a con- 
siderable number of Belgian children. 

7. The existing services, e.g. welfare clinics, 
créches, children’s colonies, health-visiting, were 
expanded throughout the country, every measure 
was adopted to encourage breast-feeding and mother- 
craft training, and a lactarium was established in 
Brussels where nursing mothers with excess breast- 
milk could sell this at 30 fr. a litre and obtain extra 
rations, the milk then being available on medical 
prescription for necessitous cases. 





Fic. 1.—Group of infants in Sanatorium des Petites Abeilles, Brussels, showing genu valgum. 
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Whilst a great many organizations shared in the 
common effort, particular mention must be made 
of the Oeuvre Nationale de l’Enfance, the Secours 
d’Hiver (now the Comité National de Secours), and 
the Croix Rouge, all of which worked in coopera- 
tion. The number of infants attending welfare 
clinics rose from 105,548 in 1939 to 168,847 in 1943. 
District nurses were available for domiciliary visits 
to infants in 1,547 villages in 1943 as compared 
with 449 in 1939, whilst the number of residential 
children’s colonies was increased from 54 in 1939 
to 483 in 1943. 


Study of a working-class urban family 
The following description is given in some detail, 
as it illustrates how two working-class parents were 
able to rear three children during the occupation, 
and the condition of the children in Feburary, 1945. 
The family was selected at random before either 
parents or children had been seen, and appears to 
have been neither exceptionally fortunate nor 

unfortunate during the period under review. 


The family D. consists of the father, aged 38, 
who is Walloon and French-speaking and the 
mother, aged 31, who is Flemish and French- 
speaking; two boys (Joseph, aged 13, and Marcel, 
aged 113); anda girl (Eliane, aged 3 years 4 months). 
They live in an outlying commune in the Brussels 
area in a two-storey attached house consisting of 
four rooms (kitchen-living room, two bedrooms, 
and a store-room) for which they pay 130 fr. a 
month; there is no gas or electricity, and water is 
obtained from an outside tap serving six houses. 
There is a yard but no garden. The house always 
looks and smells clean and is plainly but adequately 
furnished. During January, 1945, it was extremely 
cold except in the evening when there was just suffi- 
cient fire (of coke and wood chips) in the stove to 
boil a kettle, and a carbide lamp. The father is an 
unskilled labourer (mechanic’s mate) who suffers 
from asthma and emphysema. He left Belgium at 
the time of the invasion, in 1940, bicycling to 
Toulouse, whence he returned four months later 
after the occupation of France. He was out of 
work for six weeks in 1943 with pneumonia and 
for eighteen weeks in 1944-5 with asthma and 
bronchitis. When he is working he earns 5 fr. 60 c. 
an hour and works forty-eight hours a week. For 
seven weeks when he was sick the mother was 
working three hours a day in domestic service at 
8 fr. an hour, gaining 144 fr. a week. From 1941 
until the time of the liberation, one or more members 
of the family would go out of town by tram two or 
three times a week to buy farm produce, keeping 
what they required and selling the remainder. On 
the first occasion, all their purchases costing 500 fr. 
were confiscated. This did not occur again. When 
the mother is working, the youngest child is looked 
after during the day by the grandmother, whose 
three sons were deported for forced labour in 
Germany in 1941. Neither of the boys qualified 
for free meals at a Swedish canteen during the war, 
as they were not regarded as debilitated. 

JOSEPH D., aged 13 years, was breast-fed for 
eight months; treated for genu varum at age of 
two, with complete recovery. He was in bed for 
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eight weeks in 1944 owing to a wound of right 
thigh, but apart from this has missed no school on 
account of illness. Height, 56? in. (144 cm.) 
weight, 83) lb. (38 kgm.). (Both within norma 
average for age.) Good colour and musculature 
but slender build. Teeth all good condition anc 
well calcified. Skin: small area of folliculai 
hyperkeratosis posterior aspect of both upper arms; 
linear scar right thigh; otherwise normal. Slight 
deformity of sternum of rachitic type. Physical 
examination otherwise essentially normal. Secon- 
dary sexual characters not yet appearing. Haemo- 
globin 98 per cent. X-ray of hand: normal calcifi- 
cation and development for age; centre for pisiform 
present. Mental condition: alert and cheerful; 
no nervous traits. School reports: average. 

Marcec D., aged 11 years 6 months, was breast- 
fed for nine months. He was treated for scoliosis 
at the age of five, and was away from school for 
three weeks in 1943 with sore throat; otherwise he 
has had no illnesses. Height, 53 in. (134-6 cm.): 
weight, 76) Ib. (34-8 kgm.). (Both within normal 
average for age.) Good colour; stockier build 
than elder brother. Teeth all good; twelve-year 
molars erupted. Skin normal except for septic 
abrasion of ankle caused by clogs. Slight deformity 
of sternum of rachitic type. Physical examination 
otherwise normal. Haemoglobin 95 per cent. 
X-ray hand: normal calcification and development 
for age. Mental condition: alert and cheerful: 
school reports good. Sutlered from enuresis to 
age of five years when he was circumcised; free 
from enuresis since age of six; no nervous traits 
now. 

Both boys were in a children’s colony from 
October, 1941, to March, 1942, and in holiday 
camps (under the Oeuvre Nationale de l’Enfance) 
for six weeks in 1942 and one month in 1943, 
During these times the parents paid 3 fr. a day each 
for their maintenance and they received double 
rations. They received schooling during these 
periods. Their school in Brussels was closed for a 
month owing to shortage of coal in the winter of 
1943, again from June to September, 1944, owing 
to bombardments, and again in the winter of 1944—5 
owing to lack of coal and flying bombs. (In 
February, 1945, they had received only eight weeks’ 
regular schooling since June, 1944.) Both received 
vitamin A and D and calcium tablets whilst attend- 
ing school but not when the school was closed. 
During the holidays, both boys help in the house, 
make periodic forays into the country to operate 
the black market, collect wood, distract the airmen 
in the motor transport yard, and attend scout 
meetings and excursions. Both are keen readers 
(literature—Buffalo Bill, Jack London, and Le 
Livre de la Jungle); and go to the cinema once a 
week (favourite films—Tarzan I’ Intrepide, Actualités, 
and Au Revoir, Monsieur Chips). 

ELIANE, D., aged 3 years 4 months, was breast- 
fed for nine months. Stood at 7 months, walked 
at 10 months. Has attended welfare clinic regu- 
larly and receives vitamized oil. She has had no 
illnesses. Height, 36} in. (92:2 cm.); weight, 
30 Ib. 12 oz. (14 kgm.). (Both within normal 
average for age.) Good colour, extremely active, 
muscle tone good. Slight flaring of lower ribs; 
moderate degree of genu valgum present; no 
beading of ribs; skull normal. Twenty teeth 
present, well calcified. Skin normal except for 
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eptic lesion left hand. Haemoglobin 100 per cent. 
X-ray hand and wrist: Os magnum, unciform and 
‘uneiform present; centres for trapezoid and semi- 
unar appearing. (Development advanced for age.) 
No radiological evidence of active rickets; slightly 
ncreased density of growing end of radius; no 
lines of arrested development. Mental state: ad- 
vanced for age. Speaks both French and Flemish 
clearly, without mixing the two _ languages. 
Favourite occupation: dancing. Favourite drink: 
beer. 

Clothing of each child consisted of a best suit in 
good repair butof poor quality material, and an every- 
day suit cut down from their parents’. None of the 
children had woollen underclothes or overcoat and 
during the bitter weather in January, 1945, all three 
suffered considerably from the cold, the price of 
warmer clothing being prohibitive. Bedding, how- 
ever, was adequate. 

Cleanliness both of the children and their linen 
was surprising. (They were purposely examined 
on several occasions without previous preparation.) 
The mother commented, however, that * since the 
war every scratch seemed to fester.’ 

Weekly budget. Madame D. kindly undertook 
to set down every item purchased for the household 
for the first week in February, 1945. Certain less- 
frequently recurring items have been included as a 
pro rata amount, e.g. potatoes, which had _ been 
purchased in bulk some time previously. Shoe 
repairs are not included, as the use of clogs 
rendered the amount negligible. Cinemas for the 
boys also generally represent tips or payment for 
an odd errand, and are not included. (Table 1.) 

In order to help balance this formidable budget, 
the sugar ration (1 kgm. 250 gm.) bought for 
10 fr. 65 c. was sold for 90 fr. (thus paying for the 
250 gm. bacon bought on the black market), and 
the milk coupons for which no milk could be ob- 
tained from the family’s dealer were sold for 150 fr. 
This leaves a deficit of 123 fr. on the week’s trading, 
to be made good from savings (of which 100 fr. 75 c. 
is represented by coke, soap and potatoes previously 
purchased) or by operation of the black market. 
(It had vot been possible for the boys to bring back 
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farm produce during the week under review, owing 
to the weather and state of the roads.) 

It will be seen that the whole of the week’s wages 
are expended on rent, soap, fuel, and light, although 
the fuel was insufficient to warm one room for 
more than a few hours each day, and light consisted 
of a single lamp lighted for four hours each evening. 
The most interesting feature of the expenditure on 
food is the way in which the mother has chosen to 
supplement the official rations. The largest item 
goes on fresh vegetables, which are unrationed. 
(The figure of 117 fr. 50 c. is, however, rather rhis- 
leading, since vegetables were exceptionally expen- 
sive during early February owing to the severe frost 
throughout January, and this partly accounts for 
the deficit on the total budget.) The next item is 
even more significant, since faced with a family diet 
which is rich in carbohydrate and vitamins A, B 
and C but dangerously low in fat and first-class 
protein, the mother has on her own initiative sacri- 
ficed the whole of the week’s sugar ration in order 
to buy 250 gm. bacon at nine times the official price. 


Comment. Whilst there are undoubtedly a great 
many Belgian families less fortunate than the 
family D., the study of this family does show that 
an unskilled labourer and his wife have been able 
to rear three healthy children during the occupation. 
The term healthy is applied to the children in its 
widest sense and refers equally to their physical, 
intellectual, and emotional make-up. _All three are 
cheerful, normally intelligent, and extremely active. 
Doubtless they would weigh more if they had had 
more to eat and would be more advanced scholas- 
tically if their schools had not been closed for four 
months out of six. But with the possible exception 
of the youngest child’s genu valgum (which is 
correctable) there is no evidence that they will carry 
any serious ill-effects of the war years into later life. 

The Oeuvre Nationale de l’Enfance has played 
an important part in the rearing of all three children, 
placing the two boys in a children’s colony in 1941 
and twice subsequently in holiday homes. The 


TABLE | 
BUDGET OF FAMILY D. FOR FIRST WEEK IN FEBRUARY, 1945 
RECEIPTS 
Wages 268 fr. 80 c. less tax 20 fr. 248-80 
Family allowance 41-25 
EXPENDITURE 
|. ITEMS OTHER THAN Foop . Foop 
Rent (130 fr. per month) , oe 32-50 — (ration) 12 kgm. 250 gm. " 42°85 
Coal (no ration received: 10 kgm. black Potatoes (reserve at official price 1: 30 fr. ) 
market) i ; a 65-00 25 kgm. 32-50 
Coke (6 kgm. ration in “reserve) ded a a» 13 Carrots 1} kgm., chicory 1} kem., "onions 
Lamp oil 4 litre and carbide 1 kgm... i 82-00 3 kgm., 1 cauliflower 117-50 
Matches (3 boxes) ‘a - - - 0-90 Dried peas and beans (ration) 325 gm. 2:25 
Soap (no ration: 3 tablets black market) .. 62°50 Margarine (ration) 500 gm. ; 9-00 
—_— Cheese (ration) 125 gm. 5-65 
TOTAL 248-65 Tinned meat and veg. (approx. 300 gm. meat) 
(ration) . oe ‘ 50-00 
Offal (ration) 62 gm. 2:50 
Bacon (ration) 420 gm. 15-00 
Bacon (black market) 250 gm. 80-00 
Milk 3 litres (¢ official ration) 9-00 
Jam (ration) | kgm., 250 gm. 22-00 
Chicory (dry) 125 gm. - si Aa 1-00 
‘Malt ’ (coffee-substitute: ration) 125 gm. 1-25 
Malt * (black market) 100 - 6:00 
1 egg (infant’s ration) 2-00 





TOTAL 
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youngest child has been supervised from birth at a 
Welfare Centre where she has received supple- 
mentary vitamins and sugar. (It should also be 
noted that until January, 1945, the three children 
had received their full milk ration—twenty-four 
litres a month for the baby up to the age of three, 
and sixteen litres a month subsequently; the ration for 
the older children has been eight litres a month each.) 

The family history also illustrates the method by 
which the urban population kept alive by the 
clandestine market during the occupation, and the 


unfortunate aftermath, viz. that after the danger of 


local produce being requisitioned for export had 
ceased with the liberation, the black market was so 
firmly entrenched that it was still inevitable to buy 
on it and, in the absence of capital, to continue to 
operate it. A comparison of the official and black 
market prices in Brussels in February, 1945, is given 
below: 


OFFICIAL PRICE IN 
FR. PER KGM. 


BLACK MARKET 
PRICE IN FR. 


(RATION) PER KGM. 

Bacon oy 35-50 320-00 
Milk (per litre) 3-00 30:00 
Potatoes : 1:25 to 1:45 18:00 to 22:00 
Malt .. ae 10-00 60-00 
Butter 45-00 (last issued 500-00 

as ration Oct. 

1944) 


With the improvement in the official rations since 
this time and stricter control, the hold of the black 
market in Belgium has been very much reduced. 


Growth and development 


Weight of the newborn. Snoeck (1942) has corre- 
lated the average gain in weight during pregnancy 
in 1938-9 and in 1940-1 with the average weight 
of the newborn in the same periods, classifying his 
cases as primiparae, secundiparae, tertiparae, and 
multiparae. Whereas the average gain in weight 
during pregnancy of primiparae was 7:7 kgm. in 
1938-9 and only 4:9 kgm. in 1940-1, the average 
weight of firstborn infants was identical (3:25 kgm.) 
in both periods. The average weights of second- 
born, third, and subsequent infants were respectively 
200 gm., 70 gm., and 90 gm. less in 1940-1 than in 
1938-9, but the lowest average weight was 3:24 kgm. 
Lust (1942) studied the average weights of the new- 
born in three large maternity services for each 
month during 1939, 1940, and the first four or six 
months of 1941. His cases were classified as male 
and female but not according to place in family. 
His figures suggest that the average weights might 
vary as much by month and sex as the differences 
observed by Snoeck. It seems reasonable to con- 
clude that while the pregnant woman was more or 
less severely affected by the dietetic restrictions in 
1940-1, it is doubtful if the average weight of the new- 
born was significantly reduced at this time. Garot’s 
figures (1945), obtained in industrial areas for all the 
war years, confirm this general impression, although 
there appears to have been a diminution in the 
number of large babies (weighing more than 4 
kgm.) born during the war years as compared with 
pre-war babies. 

Height and weight of schoolchildren. Since the 
effects of the war diet would be likely to be well 
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presented in an urban working-class community 
the commune of Anderlecht was selected for specia! 
study. This is an almost exclusively working-clas 
district in the greater Brussels area, and has the 
advantage of having an excellent school medica! 
service, where examinations are carried out at a 
central clinic; measurements of height and weight 
are made by trained personnel under standard con- 
ditions with apparatus that is checked regularly. 
Heights and weights are recorded to the nearest 
centimetre and half-kgm. respectively, boys being 
weighed in shorts and girls in knickers. Unfortu- 
nately, owing to war conditions, it was impossible 
to obtain sufficient records to compile curves of the 
immediate pre-war average heights and weights for 
each age group, but by random sampling of the 
1938-9 records, taking thirty boys and thirty girls 
for the four age groups seven to eight, nine to ten, 
eleven to twelve and thirteen to fourteen years, it 
was found that in every instance the figures were 
above those compiled for 1944 (see below) and also 
the standard normals for Belgian schoolchildren 
published in 1934 by the Ministére de lInstruction 
Publique. (These latter, though published in 1934, 
were compiled some time previously, following a 
period of severe economic depression in 1928, and 
were generally recognized as being too low in the 
later thirties. Thus in one of the poorest-class 
schools in Etterbeek, an urban commune, 71 per 
cent. of 1,665 children in 1940 were more than 
2 kgm. above the 1934 average weight for age.) 
The figures for the 1938-9 samples are shown below, 
compared with the corresponding 1944 and 1934 
figures: 


TABLE 2 





| 


HEIGHT (cm.) WEIGHT (kgm.) 
AGI 
(years) |~ 
1938 9 ( 1938 9 
) 93 2 C Q2 
(sample) 1944 1934 (sample) 1944 1934 


BOYS 
7- 8 250° 129-4) FES 24:2 ee'2 | 220 


9-10 132:1 131-0 | 127-7 27:3 26°8 | 25-6 


11-12 | 142-8 | 139-0 | 136-7 34-2 S23 31-1 
13-14 151-0 | 147-7 | 145-5 41:0 | 38-8 | 36-4 
GIRLS 


7—8 | 12252 | 1206) 1168 23-8 21:7 | 21-4 
9-10 1300 | 128-4! 1266} 26-4 25-2 | 25-1 
11-12 | 144-0 | 138-0) 136-5! 36-0 31-1 30-4 
3-14 151-0 | 149-9) 148-7) 44-0 41:7 | 39-3 





Owing to the inherent fallacies of random samp- 
ling (which were unavoidable in this instance, 
although as far as they could be cross-checked the 
samples appeared to be representative), the sample 
figures cannot be taken as more than a rough guide. 
It is considered significant, however, that they are 
in every instance higher than the 1944 figures, and 
can be taken as indicating that working-class school- 
children in the Anderlecht commune show an 
average diminution of both height and weight in 
1944 as compared with 1938-9 of a significant but 
not severe degree. 

Comparison of height and weight curves of children 
aged six to sixteen for the years 1942, 1943 and 
1944. Complete records being available of height 
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all Anderlecht 
September, 


weight of 
from 


ind 
examined 
severest period of rationing) to the end of December, 
1944, it was decided to construct curves showing 
ihe average height and weight of all boys and girls 
examined during October, November and December 


schoolchildren 
1942 (following the 


of each of these years. Only mentally defective 
children were deliberately excluded. Whilst it was 
impossible to allow for absence from illness, this 
was found to be much less than might be expected 
during the periods concerned, owing to a good follow- 
up system and the fact that the school clinic was 
the channel for obtaining supplementary rations in 
necessitous cases. Children were divided into sex 
and age groups (6+ to 7, 7+- to 8, up to 15+ to 16); 
there were a considerable number of children under 
six and a smaller number over sixteen who were not 
included in the analysis, and it was found that the 
average age of each group fell within one month of 
the half-year. The ages are therefore shown 
graphically as 75, 83, to 155. Table 3 includes the 
number of children on which the averages are 
based. 

For comparison and clarity (since the differences 
observed between the years 1942, 1943 and 1944 
comparatively small) each curve has _ been 
plotted against the corresponding 1934 figures (fig. 2 
and 3). As mentioned above, the 1934 figures are 
almost certainly lower than the immediate pre-war 
figures for Anderlecht children, and are used simply 
as a standard comparison for each of the years under 
review. Age-grouping in the 1934 curves was done 
by semesters and not by years (fig. 2 to 13). 


are 


Comment. Except for certain differences in the 
case of the elder girls, which are discussed below, 


the curves for the two sexes show the same general 
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1942, the weights of children from 6} to 104 corre- 
spond closely with the 1934 weights; at 11} the 
girls fall above and the boys below the 1934 weights; 
and after 13} both boys and girls fall consistently 
below. In 1943, the curves correspond closely 
throughout to those of 1934, though the weights 
even of the younger children are slightly higher than 
in 1942. In 1944, the weights of both boys and 
girls are almost consistently above those of 1934. 
Thus the weights were the lowest in 1942 (as would 
be expected from the severity of the rationing at 
this time), girls over 13} being most affected, and 
showed a slight but consistent improvement in 1943 
and 1944. 

The heights, except in the case of the oldest girls, 
are consistently above the 1934 figures, the most 
substantial difference being seen in the boys in 1944. 

It appears, therefore, that working-class children 
living at home have shown a gradual improvement 
in weight from 1942 to 1944, and that their height 
(with the possible exception of those reaching the 
normal age of puberty during the war) has been 
little affected. Their average heights and weights 
were slightly higher in the autumn of 1944 than 
those recorded for Belgian schoolchildren in 1934 
following a period of economic depression. 


Growth of children in a residential school. From 
visits to a number of residential schools, orphanages, 
and children’s colonies, it was obvious that con- 
ditions varied as much or more than in working- 
class homes. In some instances there were farms 
or large gardens attached, which had supplemented 
the rations throughout the war. In others, under 














characters and can be considered together. In _ the supervision of the Oeuvre Nationale de l’Enfance 
TABLE 3 
HEIGHT AND WEIGHT 
1942 1943 1944 
AGE 7 _ _— 

(years) OO ie ce _ | 
WEIGHT HEIGHT NO WEIGHT HEIGHT NO WEIGHT HEIGHT 
-_ (kgm.) (cm.) - (kgm.) (cm.) (kgm.) (cm.) 

BOYS 
6— 7 82 19-8 114-4 57 20:1 ‘tse 36 | 20:3 117-3 
7- 8 60 21-1 118-9 64 21:7 119-9 | 68 fe a A 121-1 
8 9 10 rk | 124-5 3S 23-6 125-7 | 48 24-2 126-0 
9-10 84 26°5 130°8 af 26:1 1290 | 77 26°8 131-0 
10-11 101 28:5 133-6 76 29-3 133-8 | 74 30-0 136°5 
11-12 95 30:1 137-4 76 30-9 138-8 | 66 32:1 139-0 
12-13 66 a2°1 141-6 133 | 34:3 § 143-6 | 110 35-4 143-4 
13-14 56 37:1 149-1 i (Cf 36°8 147-6 111 38°8 147-7 
14-15 20 39-6 153-4 104 | = 42:5 154-7 | 100 43-8 153-9 
15-16 19 48-0 160-0 51! 4855 161-7 | 46 49-5 161-0 
GIRLS 

6— 7 74 19-2 113-4 | 52 19-7 | 1146 }) 119 19-3 114-4 
7-8 60 20:7 191 | 60 215 | 119-7 104 21:7 | 1206 
8— 9 85 23-5 1240 | 53 230 | 123-2 88 23:8 124-7 
9-10 93 25-6 129:5 | SO | 259 | 129-0 107 25:5 128-4 
10-11 90 27:6 133-4 | 67 | 289 1348 | 90 28:5 134-3 
11-12 82 319 | 140-0 72 | 30:7 | 137-9 | 120 31-1 138-0 
12-13 52 | 34-5 1439 | 49 | 359 | 1436 | 110 34-7 144-2 
13-14 42 | 38-4 149°5 | 37 |) 381 1469 | 118 41-7 149-9 
14-15 14 41-9 | 150-9 26 | 46:2 | 153-6 42 45-9 153-9 
15-16 16 48-2 | 155-1 13, | 48-5 | 157-5 | 16 48-7 155-0 
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AV. HEIGHT BOYS 6-16 194 & 1944 


Fic. 2,3 and 4. Average height for age of boys in 1942, 1943 and 1944 respectively (broken line) compared 
with 1934 (unbroken line) in each instance. 


or other organizations, it had been possible for 
selected children, or even the whole colony, to 
receive double rations through the Secours d’Hiver. 
In others again the children had received no more, 
and sometimes less, than the official rations at any 
period. 

Height and weight records were obtained from a 
residential convent school in an industrial area 
where the children had received little more than the 
Official rations at any time. The following graphs 
show the average height and weight of ten girls 
who had been resident throughout the war. They 
were all aged 7+ to 8 in 1939. The growth curves 
(broken line) are compared with the 1934 curves (un- 
broken line) for girls of the same ages (fig. 14 and 15). 

These figures show clearly that whereas both 
height and weight in 1939 were above the 1934 
figures, there is a steady falling-off from 1941-2, 
This is in marked contrast to the Anderlecht figures 
for children living at home. 

Growth of adolescents and the establishment of 
puberty. Reference has already been made to the 








probable effect on growth of a delay in the establish- 
ment of puberty. Martin (1944) found a marked 
retardation of puberty in 16-4 per cent. of a group 
of 250 debilitated adolescents of both sexes under 
the care of the Foyers Leopold III, but as no 
detailed records could be obtained for girls, and 
none at all for sexual development in boys, during 
the occupation or after the liberation, it has not 
been possible to correlate the growth curves with 
the onset of puberty. 

If, however, the weight curves of girls aged 11 to 
16 for 1942, 1943 and 1944 are plotted together, a 
striking feature emerges (fig. 16). It will be seen that 
in 1942 a sudden increase in weight occurs between 
143 and 15!. In 1943 a similar increase occurs 
between 133 and 143, and in 1944 between 123 and 


133. Although the number of children in each of 


the 15- to 16-year-old groups is small, the average 
weights are almost identical. The sudden increase 
in weight seen in each of the three curves is pre- 


sumably that normally associated with the onset of 


puberty, and if this is the case the curves indicate a 
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Fic. 5, 6 and 7.—Average height for age of girls in 1942, 1943 and 1944 respectively (broken line) compared 
with 1934 (unbroken line) in each instance. 
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Fic. 8, 9 and 10.—Average weight for age of boys in 1942, 1943 and 1944 respectively (broken line) 
compared with 1934 (unbroken line) in each instance. 
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Fic. 11, 12 and 13.—Average weight for age of girls in 1942, 1943 and 1944 respectively (broken line) 


compared with 1934 (unbroken line) in each instance. 


larked delay in 1942 (following the severest period four * normal’ schoolgirls aged fifteen to seventeen 
{ rationing), a moderate delay in 1943, and an _ attending consecutively for school medical examina- 
pproximately normal onset of puberty in 1944. tions, were examined and histories taken. The 
In order to determine whether any delay in the _ results are reported separately, as the two orphanages 
inset of puberty could be demonstrated in February, were particularly well cared for, and the adolescents 
945, or retrospectively, 42 girls aged twelve to probably better fed than the schoolgirls living at 
wenty in two orphanages, and a group of sixty- home. 
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AV. HEIGHTS OF SAME 10 GIRLS DURING YEARS 1939-44 GOMPARED WITH GIRLS OF SAME AGE IN 1934. 
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Fic. 14.—Average height of 10 girls aged 7-8 in 1939, from 1939 to 1944 (broken line), compared wit 


1934 standard (unbroken line). 
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Fic. 15.—Average weight of the same from 1939 to 1944 (broken line) compared with 1934 standard. 
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Fic. 16.—Average weights of girls aged 11 to 16 in 1942, 1943 and 1944. 

















TABLE 4 
EXAM:|NATION OF 42 GIRLS AGED 12 TO 20 
12 13 14-- | 15 16+- 
if (years) to to to to | and 
13 14 15 16 | over 
| N ens of puberty 3 0 0 l 0 
9. Early breast develop- 
ment and or pubic hair 
without menses - 9 4 7 | 0 
3 Menstruation — estab- 
lished .. ie ie | | 3 7 8 





Of the twenty girls who had already menstruated, 
the first period occurred as follows: 11 to 12 years 
in two, 12 to 13 years in three, 13 to 14 years in 
four, 14 to 15 years in six, 15 to 16 years in four, 


and at 17 years in one. In the absence of any 
clearly defined standards of the normal age of 
puberty, it is impossible to speak with precision, 


but two out of this group (the girl aged 15+ who 
showed no evidence of puberty and the girl in 
whom menstruation was only established at the 
age of 17) may be taken as showing marked delay, 
and the five girls in whom menstruation had not 
occurred before the age of 15 as showing slight 
delay. In the case of nine girls aged 14 to 15 who 
had not yet menstruated it is not possible to speak 
with certainty. 

In the group of sixty-four schoolgirls, Dr. W. de 
Meuter kindly obtained particulars of age of onset 
of menstruation, and regularity and character of 
the periods. Of the total sixty-four, eight girls 
(12:5 per cent.) had not menstruated; these were 
all aged 15 to 16 years. A further three had 
menstruated at least once, but had had amenorrhoea 
for several months at the time of the examination 
(February, 1945). Of these eleven cases, three 
showed anaemia of chlorotic type and six obesity 
and acrocyanosis. Of the fifty-six in which men- 
struation had occurred, forty had menstruated 
regularly (discounting irregularities of less than a 
week from the normal cycle); thirty-seven of these 
were classified as normal (58 per cent. of total), 
three showing dysmenorrhoea. In the remaining 
sixteen, menstruation was or had been grossly 
irregular, excessive and frequent in three and 
infrequent in thirteen. 

In the fifty-six who had menstruated, the first 
period had occurred at the following ages: 10 to 
Il years in four, 11 to 12 years in four, 12 to 13 
years in six, 13 to 14 years in thirteen, 14 to 15 
years in twenty-five, and 15 to 16 years in four. 

It is considered that the occurrence of complete 
or prolonged amenorrhoea in 17 per cent. of a 
group of ‘normal’ girls over fifteen years of age; 
irregular and scanty menstruation in a further 20 per 
cent.; and the occurrence of the first period after 
the age of fourteen in 52 per cent. of those who had 
mMenstruated, must be taken together as definite 
e\ dence of delay in the establishment of puberty. 

With regard to adolescent boys, it appeared 

ossible to determine retrospectively the age of 
0 set of puberty. Examination of forty boys aged 
‘ rteen to seventeen in the same two orphanages 

january, 1945, gave the following results: 
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TABLE 5 
EXAMINATION OF 40 BOYS AGED 13 TO 17 
: 

113+ | 14+ | 15+ | 16+ 

AGE (years) | to | to | to to 

114 | 15 | 16 | 17 
1. No signs of puberty .|6/3!/o0!l0., 


. Pubic hair and/or genital | 

development beginning .. | 6 Reed Gace Toon 
3. Pubic and body hair plus | | 
genital development on toe 5 | 6 





From this it is seen that all boys over fifteen have 
reached full puberty, and if the fourteen- to -fifteen- 
year age-group is taken as the one in which puberty 
should normally be appearing, it is found that 
eleven out of the fourteen boys of this age show 
puberty beginning or fully established. It is not 
therefore considered that this particular group of 
forty boys showed evidence of delay in puberty at 
the time of the examination. Again, however, the 
group must be regarded as probably better nourished 
than working-class boys of the same age living at 
home. 

The following height and weight averages have 
been obtained for boys aged fourteen to nineteen in 
government employment (telegraph boys). Here 
it was possible to obtain corresponding figures for 
the immediate pre-war period (1938-9) and 1944. 











TABLE 6 
AVERAGE HEIGHT AND WEIGHT OF TELE- 
GRAPH BOYS AGED 14 TO 19 YEARS 
| 
1938-9 | 1944 
AGI _ a _— 
(years) 
NO. | HEIGHT | WEIGHT | NO. | HEIGHT | WEIGHT 
(cm.) | (kgm.) | (cm.) | (kgm.) 
- - "| . —— a | 
14-15 | 78 | 1595 | 49:5 | 56| 155-4 | 44-2 
15-16 | 70| 1636 | 544 | 44) 161-9 | 50-1 
16-17 | 85 | 1660 | 56:7 | 52 | 165-7 | 54-0 
17-18 39 | 168-6 | 60-1 30 | 167-2 60:1 
18-19 | 36 | 169-7 61-2 | 42} 170-1 | 61-1 





From these figures (fig. 17 and 18) it is seen that the 
weight of the boys from 14} to 16} is substantially 
lower in 1944 than before the war, but that the two 
oldest age-groups are practically identical. The height 
also is lower in the 143 and 15} groups in 1944, but 
approaches the pre-war figures in the 16} group 
and is slightly higher in the 18} group. It is 
possible that the large difference in the younger age- 
groups might be partly accounted for by a delay in 
the onset of puberty, but it must be remembered 
that the oldest boys had all been four to five years 
in government employment and their normality 
cannot necessarily be taken as typical of the popula- 
tion as a whole at this age. It is noteworthy that 
the 1944 figures for the boys of fourteen to sixteen 
correspond fairly closely to the figures for Ander- 
lecht schoolboys of the same age in 1944. It is 
therefore additionally probable that the Anderlecht 
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Fic. 17.—Average height of telegraph boys aged 14 to 
19 in 1938-9 compared with 1944. 
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Fic. 18.—Average weight of the same boys as in fig. 17 


figures are still well below the 1939 normal for boys 
of this age although they compare favourably with 
the figures published in 1934. 

The effect of supplements in 1941 and 1943. The 
deficiency of the war diet in fat and animal protein, 
and the utilization of supplements, are well illys- 
trated by the following two natural experiments 
which were extracted from the records o: the 
Orphelinat Rationaliste, Brussels, by courtesy of 
the directors, M. and Mme. Lhoir. This is ag 
small orphanage containing in the first experiment 
thirty-four children (seventeen boys and seventeen 
girls, between four and eighteen years of age) and 
in the second thirty-one children (fourteen girls and 
and seventeen boys, between five and seventeen 
years). The children appear to have been excep- 
tionally well cared for, and during the period of 
the first experiment (March to May, 1941) were 
receiving double rations of butter and margarine 
(500 gm. of each per month instead of 250 gm.), 
2 kgm. per month of sugar instead of 1 kgm., and 
350 gm. of bread per day instead of 250 gm. 

EXPERIMENT 1. The children were weighed on 
1.3.41 and again on 15.3.41. All except four had 
lost weight during this period, the aggregate altera- 
tion in weight of the whole group being a loss of 
10-4 kgm. On 15.3.41 a calf was killed, giving a 
supplement of 40 kgm. veal which was consumed 
between 15.3.41 and 25.3.41. On 1.4.41 the chil- 
dren were re-weighed, when it was found that all 
except two had gained weight, the aggregate altera- 
tion in weight being a gain of 35-5 kgm. After a 
further month on the previous rations, the children 
were re-weighed on 1.5.41, when all but one had 
lost weight again, the aggregate being a loss of 
38-9 kgm. In other words, the immediate gain in 
weight represented seven-eighths of the weight of 
the supplement supplied, all of which was rapidly 
lost again on return to the restricted rations. 

EXPERIMENT 2. The second experiment was 
carried out in December, 1943, to March, 1944, 
when the children were receiving the supplementary 
rations accorded to debilitated children by the 
Oeuvre Nationale de ’Enfance, namely, a variable 
supplement of sardines and condensed milk, and 
double rations of bread, jam, potatoes, with a 
triple ration of milk (24 litres a month). 

The children were weighed on 1.11.43 and on 
1.12.43, when the aggregate showed a total gain in 
weight of 7-4 kgm. On December 1 a pig was 
killed, providing 20 kgm. of fresh pork and a corre- 
sponding weight of bacon and ham which was 
consumed over the next six months. Re-weighing 
on 1.1.44 showed an aggregate gain in weight of 
21:8 kgm. and on 1.2.44 a further gain of 25 kgm. 
In February a second pig was killed, providing 
approximately the same supplement and re-weighing 
on 1.3.44 showed an aggregate gain of 15-6 kgm. 

Although this experiment is not as controlled as 
the previous one (since a supplement of bacon and 
ham was consumed during January), it shows that 
when a supplement was given on more adequate 
rations, a large proportion of the weight of the 
supplement again appeared as additional gain in 
weight of the children, and that in this case the gain 
was not only maintained but continued into the 
subsequent month. After two months’ rapid gain 
in weight, however, the children did not show as 
big a weight-response to the second pig as they «id 
to the first, although the aggregate gain in weizht 
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ihe month was still double that occurring in 


durin ) ‘ 
the month before the experiment was started. 


Summary and conclusions 


|. A brief outline is given of nutritional condi- 
tions in Belgium during the occupation and up to 
February, 1945, and the principal means by which 
children had been protected against the worst 
effects of malnutrition. The safeguarding of the 
younger age-groups represents a long-sighted policy 
which was adopted from the beginning of the occu- 
pation, and reflects the greatest credit on those 
responsible for the welfare of children in Belgium. 

2. The general health of children during the war 
With the exception of rickets, defi- 
ciency diseases do not appear to have been of 
exceptionally high incidence, but there is thought 
to have been a considerable increase in osteomyelitis 
associated with skin sepsis. 

3. A detailed study of a working-class urban 
family with three children is given, and the weekly 
budget in February, 1945, discussed. 

4. Height and weight curves of children living in 
a working-class urban commune are presented for 
1942, 1943 and 1944. Whilst there has been a 
steady and substantial improvement since 1942, 
there is evidence that the average values in the 
autumn of 1944 were still substantially below those 
for 1939. This was clearly seen in boys in employ- 
ment aged fourteen to sixteen. 

5. Adolescents appear to have suffered more than 
the younger age groups and a study of 106 adoles- 
cent girls indicates a retardation of puberty in a 
significant proportion of those living at home in a 
working-class commune. 

6. It is considered that in the winter of 1944-5, 
Belgian children as a whole were suffering more 


is discussed. 
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from lack of fuel, warm clothes, and soap than 
from lack of calories, although the food situation 
was still unsatisfactory. 


Thanks are due to Air-Marshal Sir Harold 
Wittingham, K.C.B., D.G.M.S., R.A.F., for per- 
mission to publish this report; Dr. Goossens, Di- 
rector - General, Ministére de Santé Publique; 
members of the F.A.U. who assisted in the collec- 
tion of material; Dr. Heymans, Médecin-en-chef, 
Dr. W. de Meuter, and Mme. Denis, Infirmiére-en- 
chef, Clinique Scolaire, Anderlecht; and other 
Belgian colleagues and friends for their cooperation. 
Thanks are also due to L.A.C. Cresswell for much 
technical assistance in the preparation of the graphs. 
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SEVERE AND PROLONGED UNDERFEEDING IN 
AFRICAN CHILDREN 
(THE KWASHIORKOR SYNDROME OF MALIGNANT MALNUTRITION) 


BY 
H. C. TROWELL, M.D., F.R.C.P. 
Lecturer in Medicine, Uganda Medical School, 
and 
E. M. K. MUWAZI 
Assistant Medical Officer, Uganda 


This communication falls into three parts: first 
there is a critical review of recent advances in know- 


deficiency of iron, and nutritional macrocytic 
anaemia. The term * infantile pellagra’ was sug- 





ledge of the effects of severe and prolonged under- 
feeding in African children, with consequent pro- 
duction of that syndrome of malnutrition, which 
has been called kwashiorkor; and secondly personal 
observations are offered of the frequency of this 
form of malnutrition and its relationship to other 
common disorders of African children, namely, 
malaria, congenital syphilis and sickle cell disease; 
and thirdly observations are offered of a limited 
trial of desiccated hog’s stomach. It is hoped in 
this way to summarize the present state of know- 
ledge of this syndrome and to consider its relation- 
ship to diseases peculiar to the tropics and to the 
Bantu race. 


Recent literature on the kwashiorkor syndrome 


Following brief descriptions by Procter (1926) in 
Kenya and Lieurade (1932) in the Cameroons, 
Cecily Williams (1933, 1935), working at Accra in 
the Gold Coast, first adequately described the 
syndrome. She noted the disease only among 
children and she considered that it was a new 
clinical entity. She suggested the term kwashiorkor, 
because the Ga tribe around Accra called it thus: 
(kwashi=the name of a boy born on Sunday—orkor 
=red). She noted the oedema, the pale red skin and 
hair, the crazy-pavement dermatosis and the fatty 
liver as seen at autopsy. Unfortunately Africa is 
divided into many hundreds, if not thousands, of 
small tribes, so that the term kwashiorkor is not 
understood outside the immediate vicinity of Accra, 
capital of the Gold Coast. Other medical officers, 
unable to find this disease in the standard text books, 
usually employ the local tribal name, such as 
Pieraerts (1942), who described cases of ‘ diboba ’ 
in the Belgian Congo. Observations have thus 
tended to remain isolated. 

Trowell (1937, 1940), in reporting cases in Kenya, 
considered that the disease was largely a mixture 
of pellagra, nutritional oedema, an anaemia due to 
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gested, but this term is now considered unsatis- 
factory. He discussed earlier work by Gillan (1934) 
and the view of Stannus (1934, 1936), as well as 
other possible cases in Mexico and the West Indies 
in children who were mostly the descendants of 
the African slaves. Although Carruthers (1941) 
has described possible cases in Indian children in 
India, no case has been traced in the literature 
among European, white American, Chinese or 
Japanese children. 


The question then emerges: is this syndrome 
confined, almost exclusively, to Africans and their 
descendants, occasioned largely by race and hered- 
ity, or is it noted with greater ease in Africans? 
This point cannot be settled, for there are no real 
facts upon which a conclusion can be built. It is, 
however, suggestive that it is the pallor and redness 
of the black African skin and hair which is the most 
distinctive feature of the syndrome and this change 
has usually suggested the African tribal name of the 
complaint. If, however, the disease occurred in a 
European child what colour would the hair and the 
skin become? It is probable that there may be 
much in common between the pale skin and hair 
pigments in kwashiorkor and the muddy skin and 
the dull, lustreless hair noted in marasmus and 
cachexia in European children. 


Trolli (1938) and Van Daele (1938) were among 
the first to note that African adults frequently 
suffered from the kwashiorkor syndrome; a point 
confirmed by Pieraerts (1942) and Trowell (1942, 
1944). No essential clinical difference has been 
detected in the cases seen in children and those seen 
in adults; the biochemical changes and autopsy 
findings are similar. In adults, however, the oedema 
is usually less, so is the pallor of both the African 
skin and African hair; but these may at times be 
quite as severe in adults as in children. 

In Africa the discussion has turned largely on the 
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deri. \tosis, since it was hoped that this, more than 
any other sign, would determine whether the 
dise. 2 was pellagrous. 

Cevily Williams (1940) maintained that crazy- 
pavement dermatosis was unlike that of classical 
pellacra and Nicholls (1940) reported that this 
dermatosis was common in Ceylon but that pellagra 
was considered to be rare in that country. Trowell 
(1941) reported that the dermatosis sometimes 
peeled after nicotinic acid treatment, but that as 
the general condition continued to deteriorate the 
relationship to pellagra was still uncertain. 

In South Africa the recognition of the disease was 
slow. but Suzman (1941) reported cases in African 
children: and Kark (1943), who reported the cases 
in children in a native reserve, considered that the 
condition was one of pellagra. Meanwhile the 
exact significance of the crazy-pavement dermatosis 
attracted attention; Harding le Riche (1943) found 
it present in 42-9 per cent. of some 3519 African 
schoolchildren surveyed in Johannesburg. Other 
features of the syndrome were not present and he 
refrained from saying whether the condition was 
considered to be pellagrous. It is the opinion of 
the present writers that some reticulation of the 
skin of the lower leg into slightly scaly glazed areas 
is normal; it can be seen in Europeans of all ages, 
especially those who walk bare-legged. Crazy- 
pavement dermatosis is only an exaggeration of this 
normal scaly reticulated skin. It is usually a sign 
of malnutrition, but it can often be seen even when 
other features of the syndrome cannot be detected. 

Scott Brown and Trowell (1944) reported de- 
ficiency bowel pattern in the kwashiorkor syndrome 
in African children, African adults and in Polish 
adult refugees, in all of whom the clinical picture 
appeared identical. Thus the syndrome affected 
adults as well as children, and could affect European 
adults in whom the hair was dull and lustreless and 
the skin muddy and pale with only small areas of 
dermatosis. In this communication Trowell stated 
that he could no longer consider that the syndrome 
was pellagrous, for the radiological changes 
in the small intestine appeared to be un- | @* 
known in pellagra. 


It has only been possible to examine as 
yet the small intestine in three African 
children who have had a satisfactory diet 
for a long period of time and who have no 
intestinal helminths. In them, however, 
even in the second and third year, the x-ray 
Outline of the small intestine showed that it 
Was often irregular in calibre and had coarse, 
irregular, mucosal folds. It is considered 
that only gross segmentation (fig. 1 and 2) 
can be considered as abnormal and a sign of 
deficiency bowel pattern, and it is impossible 
to accept the stricter criteria of * normality ’ 
described by Ross Golden (1941). 


‘nN unsatisfactory aspect of the syn- 
drome is the absence of any very distinctive 
changes at post-mortem, and Trowell (1944) 
Suessed the fact that no significant lesion | 
hes been found in the gastro-intestinal tract 
0! Issues fixed within a few minutes of death, 
ar | he regarded as of little significance 





the fatty degeneration of the liver. Gillman and 
Gillman (1944) in a series of communications, sub- 
mitted to journals in America, of which the writers 
have been privileged to receive copies, have demon- 
strated by an improved method of liver biopsy, 
performed in more than 300 cases of kwashiorkor 
in children, that fatty degeneration was the earliest 





Fic. 1.—Deficiency bowel pattern in the small intestine 


of an African child of some four years. 


sign to appear in the liver and the last to disappear. 
This lesion was often so gross that the sections lost 
all resemblance to hepatic tissue. This fatty 
degeneration does not respond to any known diet 
supplemented by large doses of the B-complex 
vitamins: but it did appear to respond speedily to 
the oral administration of desiccated hog’s stomach. 
It was only possible to test this preparation in some 
six cases. All other observers, with this single 
exception, have reported that the syndrome is 
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FiG. 2.—Deficiency bowel pattern in an African adult of 
some twenty years, showing segmentation in the 
small intestine. 
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refractory to all forms of treatment, and Gillman ~* dimorphic anaemia,’ and referred to one ‘ries of d 
and Gillman (1944) set the mortality as high as _ cells as the ‘ nutritional macrocytic anaemia iegalo. th 
50 per cent. In their opinion they were able to trace lasts.’ The latter term now appears open (\) graye fi 
all stages from fatty degeneration to pigment objection, for the structure of the nucleus is no t! 
cirrhosis of the haemochromatosis type, which sufficiently reticular to warrant the use of > term . 
occurred later in adolescent or adult life. . which should be reserved for the abnormal aemo, it 
In animals the disease has been reproduced in 2 ag ig Ra REEL EE IA Hal Mo ‘ 
almost every respect by Rao (1941): he fed young poiesis, seen in a case of pernicious anaemia. during 
monkeys almost exclusively on milled rice and relapse. | 
he noted that they wasted, developed oedema, ; sea a 
diarrhoea, and that the stools contained undigested Personal observations S 
food. A stage was soon reached at which the During 1945, at a children’s clinic held each week 
animals refused to eat, and their lives could not be at Mulago Hospital, Kampala, Uganda, an aitempt t 
saved by liberal additions of all the known vitamins. was made to assess how far this type of malnutrition a 
Fatty degeneration of the liver and inflammation of yas present among the sick children attcnding, ( 
the gatro-intestion| tract Were noted & post- Each week, out of the twenty to thirty cases, the a 
mortem. Laycock (1944) noted the cflect tm on meri un mdane ‘ 
Chinese adults of semi-starvation by the Japanese; _ fitst two or three cases to arrive were placed by the ; 
he noted the oedema, diarrhoea, passage of un- Nurse ina special part of the room where they were ; 
digested stools, the lustreless hair and the pale examined in a more detailed manner. Histories 
skin; he observed that many cases were unable to were taken, with special attention to attacks of \ 
recover even when given a liberal diet. malarial fever, syphilis in mother or child, and par- é 
The occurrence of anaemia in this syndrome has  ticulars of feeding and of the diet were noted. 
been noted by many observers, and Trowell (1937) Children were then examined clinically, noting 
suggested that it was usually due to a deficiency of especially the early and obvious physical signs 
iron and of the liver factors which were absent in ~~ ea es Ee ana one 
ve : . ee “eer le softness and browness of the hair, pallor of the 
nutritional macrocytic anaemia. Further investiga- ~The rie oe 
tion showed that the anaemia was usually macro- skin, oedema, and failure to gain weight. Blood 
cytic (increased mean corpuscular volume) and Counts were performed, including a sealed drop 
hypochromic (decreased mean corpuscular haemo- preparation for sickle cells, and blood was removed 
globin concentration). for the Kahn test and for estimation of the plasma 
proteins. The last were only estimated in some 
Thus in forty-six children suffering from kwashi- 





twenty children but some one hundred and twenty- 
Six patients were examined in every other respect. 
At the same time some fifty-four in-patients were 
also examined during 1945, 

Body weight. Fig. 3 shows the scatter distribution 
of their weights. It is noted that at birth many 
African babies are lighter than Europeans, but that 
they tend to gain weight more rapidly, probably due 
to their being suckled whenever they cry. Malaria, 
contracted by almost all babies soon after birth, 


orkor, who were examined in this hospital during 
1943, the mean blood count of the group was: 
R.B.C. 3,090,000, Hb 8-6 gm., M.C.V. 116°5 c.u, 
M.C.H.C. 27-6 per cent. This macrocytic hypo- 
chromic anaemia was very variable and it appeared 
to be present even in cases which showed neither 
helminthic ova in the stools, nor malarial parasites 
in the blood. The presence of a relapsing malarial 
infection cannot ever be completely excluded, but 
was discovered in only 25 of these 46 children, all 
of whom were in-patients. The routine investiga- 
tion of all cases of anaemia in adults and children 
in Uganda has revealed that most of them have a 
macrocytic hypochromic variety, which appears to 
be due to a dual deficiency. This group has been 
provisionally called the dimorphic group (Trowell, 
1942 and 1943). When these cases of so-called 
‘dimorphic anaemia’ are examined, a large pro- 
portion show certain signs suggestive of the kwashi- 
orkor syndrome; thus there is often a pale skin, 
brown, soft hair, oedema, a reduction in the plasma 
albumin and an increase of its globulin; but attacks 
of loose stools and deficiency bowel pattern appear 
to be much less common. There appears to be 
much overlap between cases of ‘ dimorphic anaemia ’ 
and cases of the kwashiorkor syndrome as seen in 
adults and in children. There is only one further 
observation on the anaemia, and that is, that the = , . __—— 
megaloblasts of pernicious anaemia are seldom, if —— ; . . 
ever, seen in the bone marrow or in the peripheral 
blood in the kwashiorkor syndrome or in ‘ dimorphic 
anaemia.’ Earlier accounts (Trowell, 1942) men- 
tioned the abnormal types of erythropoiesis seen in 














Fic. 3.—Scatter distribution of the weights of 126 African 
children. 
@ = black hair and dark skin. 
brownish hair and pale skin. 

















t 


ao 


ao oad 


4 


yf 














SEVERE AND PROLONGED UNDERFEEDING IN AFRICAN CHILDREN 113 


does «ot appear to impede growth, at least during 


the fi t five months. A check occurs about the 
fifth sixth month in many cases. After that, 
those who maintain a healthy increase of body 
weigh: seldom show the hair and skin changes seen 
in this variety of malnutrition, but those whose 


weight is unsatisfactory usually show these changes. 
It will be seen from fig. 3 that after the sixth month 
about three-quarters of all cases attending the clinic 
showed signs of the kwashiorkor syndrome. 

Plasma proteins. These were estimated in only 
twenty cases, difficulties in securing technical assist- 
ance precluding a larger number of examinations. 
Cases were not selected, except on the ground of 
age, none being below six months. Blood was 
removed from the external jugular vein, and this was 
not attempted in very young babies. 

Fig. 4 shows the distribution of these cases. It 
will be seen that in only four cases did the albumin 
and the globulin both lie within the normal range for 
British children (Rennie, 1935; Hickman, Finch 
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Fic. 4.—Seatter distribution of the plasma proteins in 
20 African children. 


and Tonks, 1943). In most cases the plasma 
albumin was low and the plasma globulin was high, 
so that the A/G ratio was low. Every case had an 
A/G ratio which lay below that of the mean A/G 
ratio for normal children, that is the A/G ratio was 
decreased. It often lay below unity, that is it was 
* reversed.” 

Blood counts. Mean of the whole group: R.B.C. 
3,340,000 (range 1-50-7-00 per c.mm.). Hb. (Sahli, 
per cent. of normal), approx. 59 (range 36-125). 
Mean of group, showing no malarial parasites: 
R.B.C. 4,200,000 per c.mm., Hb. 69 per cent. Mean 
of group, showing malarial parasites: R.B.C. 
2,950,000 per c.mm. Hb. 52 per cent. Sickle cells 
in sealed drop preparation: 25 cases (20 per cent.). 

infections. Apart from malaria and congenital 
syphilis it proved difficult in out-patients to state 
What infections were present, so in-patients, totalling 
some fifty-four cases of kwashiorkor, were examined 
in greater detail for any infection. Whenever 


possible the groups were combined to assess the 
true incidence of infection. 

MALARIA. In 180 cases, 119 with parasites in the 
blood smear (66 per cent.), subtertian 80, quartan 
36, benign tertian 3. 

CONGENITAL SYPHILIS. in 180 cases, 9 certain 
cases (mother and child—both strongly positive), 8 
probable cases (child strongly positive, mother 
absent), 8 probably ‘ false’ positives (the general 
biological reaction of the child, intensified by 
malaria, giving a ‘ false’ positive, i.e. child feebly 
positive, no clinical signs, mother’s Kahn negative). 
Probable total of 17 cases (9-5 per cent.). 

PNEUMONIA. In 54 ward cases, 12 cases, 9 fatal. 

INTESTINAL. In 54 ward cases, bacillary dysen- 
tery 4 cases, amoebiasis | case, ankylostomiasis 14 
cases, ascaridiasis 4 cases, giardiasis 6 cases. 


Desiccated hog stomach 


To assess the response of cases to treatment is 
most difficult. Thus many minor cases respond well 
to an ordinary diet as soon as any infection, such as 
relapsing malaria, is treated, although even in them 
the progress is slow, at least as regards the gain of 
body weight. Severe anasarca is almost always 
very refractory to all forms of treatment. It does 
not respond to even large injections of vitamin B,, 
and if its mechanism is the reduction of the plasma 
albumin, then progress must needs be slow, unless 
plasma can be administered intravenously. It has 
not been possible to try this experiment in Uganda. 
The biggest advance in recent years has been the 
introduction of high-calorie, high-protein diets. 
Nevertheless in advanced cases the response is 
slow and cases may yet die several weeks after 
admission. If the findings of Gillman and Gillman 
(1944) can be confirmed, namely that the earliest 
lesion is a fatty degeneration of the liver, then this 
may explain why severe cases cannot produce 
plasma albumin quickly, for it is the liver which 
synthesizes albumin from the amino-acids. Gillman 
and Gillman (1944) claimed that desiccated hog 
stomach quickly restored the liver to normal, as 
shown by serial liver biopsies. 

It has not been possible to secure the apparatus 
employed by Gillman and Gillman and therefore 
routine liver biopsies have not been made in the 
present cases. It has been done, however, in some 
twenty-five adults suffering from obscure liver 
disease and the method, without special precautions, 


‘does not appear to be free from a certain risk of 


fatal haemorrhage. 

A trial of desiccated hog liver has been made in 
some six cases of kwashiorkor. The results, although 
not conclusive, are encouraging. One _ typical 
response, involving the disappearance of the oedema, 
is given in some detail. 


Male Ruanda child, aged about three years, feli 
sick on the way to Uganda, developed oedema, 
which became severe, so that the child resembled a 
case of acute nephritis. Diarrhoea started and may 
have had a bacterial origin, for on admission there 
was much pus and some mucus in the stools, culture 
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was negative and no protozoal or helminthic cause 
was detected. The temperature was 101° F. on 
admission but afterwards was normal, and no 
malarial parasites were detected in the blood smear. 
Crazy-pavement dermatosis was present on the 
legs, the hair and skin were pale and reddish. 

No improvement occurred during two weeks, on 
a high-calorie, high-protein diet, together with 
vitamin B, 10 mgm., and nicotinic acid 100 mgm. 
daily, with also 6 grains daily of quinine. Then for 
four days sulphathiazole (0-5 gm. four-hourly), and 
injections of neohepatex 2 c.cm. daily, were tried 
without response. 

Desiccated hog stomach (1 heaped teaspoon— 
about 60 grains, thrice daily), was given. A diuresis 
occurred, 58 ounces of urine were passed the next 
day, and the weight, previously stationary, fell from 
29 Ib. to 26 lb. with disappearance of all oedema. 
Appetite also improved, and a discharge was 
demanded; after this the child did not attend again. 


Discussion 


It has been suggested (Trowell, 1944) that the 
kwashiorkor syndrome in the tropics is usually a 
pattern; the strands of the warp are nutritional in 
origin—wasting, oedema, skin changes, a gastro- 
intestinal defect, anaemia, fatty liver and so forth; 
the strands of the weft are infections or con- 
genital defects—malaria; respiratory infections, 
and intestinal helminths. From the foregoing in- 
vestigation it is considered that: 

Malaria is active in two-thirds of the cases at any 
One time; it probably affects almost all cases at one 
time or another; it intensified the anaemia, which 
otherwise is usually mild. 

Congenital syphilis affects rather under a tenth, 
and may affect far less if malaria gives many ‘ false’ 
positive reactions, a point still undecided, and still 
under investigation. 

Intestinal helminths and protozoa affect about 
one-third of the cases. 

Pneumonia is the commonest fatal infection. 

Sickle cells are present in about one-fifth of the 
cases; few of these show an anaemia which can be 
ascribed to sickle cell haemolysis. The question of 
sickle cell trait and sickle cell anaemia has been 
discussed elsewhere (Trowell, 1945). 

In the tropics the kwashiorkor syndrome is seldom 
seen uncomplicated by infection of which the most 


also intestinal protozoa and helminths (in at 5ut g 
third). At the present time the majority of clin cians 
in the tropics do not recognize the conditio; anq 
refer to it as malarial marasmus or hook orm 
anaemia and so forth. There is considerable truth 
in this point of view, since relapsing and unti cated 
malaria may well cause long bouts of restricted jp- 
take of food, and thus produce secondary juttri- 
tional defects. These may be largely overconie by 
treating the malaria and allowing appetite and a 
normal diet to do the rest. Far too often this form 
of treatment is unsatisfactory; as even after weeks 
of quinine, the gain of weight is very poor; in fact 
the kwashiorkor syndrome, when well established. 
is always extremely refractory to all forms of treat- 
ment. 

The true constituent elements in the syndrome 
are only seen in clear perspective when the con- 
dition occurs, almost uncomplicated by tropical 
disease, as seen in the observations of Gillman and 
Gillman (1944) in Johannesburg in South Africa. 

The difficulties which attend weaning in tropical 
countries, where milk, eggs, and meat may be in 
short supply and seldom purchased by poor peasants, 
can be envisaged by reference to table 1. This 
shows how the estimated requirements of 1200 
calories for a child of two years can be secured by 
the staple carbohydrates of Uganda. In the second 
part of the table two of the staple cereals of Europe 
and Asia are listed for comparison. 

It will be seen that Starling’s dictum * Look after 
the calories and the protein will look after itself’ 
only applies to wheat-eaters. No one in Britain 
would regard it as satisfactory if a child was weaned 
on to a diet of bread and water, but the position 
of this child would be fortunate in comparison with 
many young children in the tropics, who must largely 
look to supplement of beans, groundnuts and peas 
to increase the amount of protein. 

In addition many children receive only two meals 
a day and these consist of bulky carbohydrate of 
vegetarian origin. Thus to supply 1200 calories 
a Ganda child attempts to eat 24 ounces of plantains 
at each of its two meals (prepared by peeling 96 
ounces per day, 50 per cent. wastage), whereas a 


British child could secure the same number of 


calories from 6 ounces of bread at each of the two 











important is malaria (in at least two-thirds), and meals. The result in the African child is pot-belly 
= \TABLE 1.—DIET TO SUPPLY 1209 CALORIES FOR A CHILD AGED 2 YEARS 
} | 
| Vitamins 
Food Amount | Protein | Calcium Iron a = ace _ 
| | | A B, |Nicotinicacid] C D 

| oz. | Gm. mgm. | mgm. Units Units mgm. mgm. Unit 
Required .. we — 40 1000 7 2000 200 6 35 600 
1. Cassava tubers 43 | 9 500 0 Oo | O 0 360 0 
2. Sweet potatoes | 54 | 1] 140 0 0 100 0 140 0 
3. Plantains ce 9 | 19 60 5 4000 | 100 0 100} 0 
4. Millet .. iy 13 23 130 2 100 | 200 7 | 0 0 
5. Maize .. — 13 39 30 13 0 | 100 2 0 0 
6. Rice .. ot 8 | 2 10 I 0 | 240 7 0 0 
7. Wheat .. ne 12 | 42 100 10 0 360 17 0 0 





























SEVERE AND PROLONGED UNDERFEEDING 


and umbilical hernia and separation of the recti 
abdoiinis muscles; these are present in many 
African children. 

In conclusion, the relationship of the kwashiorkor 
ome to marasmus, to nutritional (or famine) 
It is 
recognized that marasmic children may have 
scanty dull hair, pale and muddy complexions, 
oedema, gastro-intestinal attacks, reduced blood 
proteins, anaemia, and often prove refractory to all 
forms of treatment. Distinctive features in kwashi- 
orkor are the macrocytic anaemia, steatorrhoea, 
fatty liver, deficiency bowel pattern and raised 
plasma globulin. Nevertheless kwashiorkor may 
well be only severe marasmus, after weaning, in 
African children with a few additional variants, such 
as the fatty liver, due to the peculiarities of the 
African diet. 

Superticially the cases resemble nutritional 
(famine) oedema; but the clinical picture of the 
latter disease has seldom included the grossly fatty 
liver, the macrocytic anaemia or the raised plasma 
globulin of kwashiorkor. Nevertheless during times 
of war and famine, it is seldom possible to investigate 
adequately the cases of oedema. All is confusion 
when relief comes. So far, however, the picture of 
famine oedema is almost restricted to wasting, 
oedema and a reduction of the plasma albumin; 
until this picture can be enlarged or modified, it 
would appear unwise to state that kwashiorkor is 
merely nutritional oedema. 

In the established case of kwashiorkor it is doubt- 
ful if there is any single clinical or bio-chemical 
investigation which can unequivocally distinguish a 
case of kwashiorkor from one of coeliac disease 
(fig. 5). These are the only two common conditions 
in childhood in which marked deficiency bowel 
pattern occurs. It is true that African children, who 
may almost be on a fat-free diet, may pass little fat, 
but if given milk, then steatorrhoea is present, though 
seldom gross (Gillman and Gillman, 1944), and the 
fat is well split (Trowell, 1937). Tetany is un- 
common, but has been observed; it should be borne 
in mind that African children probably make most 
of their vitamin D in the skin in large amounts in 
the tropical sunshine; rickets has never been seen 
in any x-ray taken in Uganda. Slight generalized 
Osteo-porosis has been observed especially in adult 
cases, but true bony deformities have not been 
observed in kwashiorkor. Pot-belly, macrocytic 
anaemia, retarded growth and irritability have all 
been noted. Oedema, however, is far more common 
in kwashiorkor and in this disease many cases pro- 
ceed rapidly to inanition and death. Both kwashi- 
orkor and coeliac disease are refractory to all forms 
of treatment; crude liver extracts aid both diseases, 
not only with regard to the blood picture, but also 
as regards the gastro-intestinal defect. Both 
diseases are apt, like sprue, to develop secondary 
vitamin deficiencies. 

Vith regard to terminology, kwashiorkor, mean- 
ine the red boy or man, holds pride of place in 
Africa. It is unfortunate that this term is only 


S\ nd 
oedema, and to coeliac disease is discussed. 


well 
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Fic. 5.—Failure of growth and pot-belly in a child of 
some eight years, measuring 35 inches. This type 
resembles in certain respects coeliac disease; there 
was steatorrhoea, macrocytic anaemia, deficiency 
bowel pattern, low plasma albumin, but no bone 
deformity or tetany. 


understood by one of the smallest tribes in the Gold 
Coast. It is even more unfortunate that cases 
occurring in adult life, resemble in every respect 
these infantile cases, except that redness of the hair 
and skin are seldom seen in adults. They can 
hardly be called * the red disease.” Neither was this 
colour seen in two Polish refugees (Scott Brown and 
Trowell, 1944) who suffered from this condition. 
It has therefore been proposed (Trowell, 1944) that 
this syndrome might provisionally be called * malig- 
nant malnutrition.’ 


Summary 


1. Acritical review is offered of a severe syndrome 
of mainutrition, seen in African children, and called 
kwashiorkor. It manifests itself chiefly as failure of 
growth, oedema, macrocytic anaemia, steatorrhoea, 
crazy-pavement dermatosis, fatty liver and decreased 
plasma albumin but increased plasma globulin, and 
deficiency bowel pattern. 

2. In varying degrees this syndrome affects about 
three-quarters of the sick children in Kampala, 
Uganda, between the ages of six months to three 
years. 

3. A detailed study is offered of the infections 
detected in 180 cases. Malaria was present in about 
two-thirds, intestinal infections by protozoa and 
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helminths in about one-half, and congenital syphilis 
in one-tenth. 

4. The syndrome may be very refractory to all 
forms of treatment; a limited trial of desiccated 
hog’s stomach supplementing a high-protein, high 
calorie diet, has given encouraging results, and is 
worthy of a more protracted trial. 


Thanks are due to Mr. F. R. Bell, Veterinary 
Officer, for the estimations of the plasma proteins 
and to Mr. J. Kyobe for the blood counts; to Messrs 
Bengers for the desiccated hog stomach (extomak); 
and to the Director of Medical Services, Uganda, 
for permission to publish this article. 
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PENICILLIN IN 


BY 


INFECTIONS OF INFANCY 


EDWARD C. ROSS COUPER, M.D., F.R.F.P.S., D.P.H. 


Deputy Medical Superintendent, Walton Hospital, Liverpool 


The high incidence of parenteral infection in 
infancy, however its rdle in the production of 
morbidity and mortality rates is interpreted, cannot 
be doubted. Many statistics are available in the 
literature. One of the latest surveys, for example, is 
that Alexander and Eiser (1944) who found 
evidence of parenteral infection in 88-6 per cent. of 
their cases, the bulk of this infection taking the form 
of upper respiratory infection and otitis media. 
The common organisms were haemolytic strepto- 
pneumococci and staphylococcus aureus. 
Parenteral infection is even more deadly in the 
premature infant whose powers of resistance are 
feeble. In Walton Hospital, Liverpool, evidence 
of parenteral infection has been found in one-third 
of premature infants coming to post-mortem 
examination. When penicillin became avilable for 
civilian use it was thought that parenteral infection 
in infancy might be a good field for its use and 
immediate steps were taken to test this possibility. 
\ gift of a small quantity of penicillin was obtained 
and seven cases were treated. These are included 
in the series about to be described (group, A, no. 
|, 3 and 4; group B, no. | and 2; and additional 
cases, no. 2 and 4). The hopeful results justified 
application to the Penicillin Committee (Civilian) of 
the Medical School of the University of Liverpool 
and the remainder of the cases were treated with 
penicillin so obtained. 


Type of case. Twenty cases are described. 
This is a small number but this is a preliminary 
report and perhaps the novelty of the treatment will 
excuse this defect. Owing to the necessity for 
economy in the use of penicillin the cases have been 
selected as those most likely to benefit and they fall 
into two groups. 


by 


coccl, 


(\) PREMATURE INFANTS. (a) The premature 
infant which goes steadily down hill. This type is 
frequently found at post-mortem examination to 
have some parenteral infection; and (b) the prema- 
ture infant which begins to have cyanotic attacks 
about ten days after birth, often a manifestation of 
bronchopneumonia. 


3) MATURE INFANTS. In this group the cases of 


parenteral infection which presented themselves 
happened to be all cases of otitis media manifesting 
itself by diarrhoea, vomiting, loss of weight, varying 
degrees of dehydration and signs of inflammation in 
the tympanic membranes. 

Various difficulties are encountered in investi- 
gating this type of case. First there was the 
difficulty of obtaining adequate controls. The 
clinical examination of infants is often difficult, 
especially in the case of premature infants, making 
comparable groups of cases difficult to obtain. 
When an apparently efficacious method of treatment 
is thought to have been found, it is difficult to with- 
hold such treatment for the sake of obtaining a 
control group. In other words, when dealing with 
infants it is difficult to justify on humane grounds a 
fully controlled experiment. 

Secondly, there was the difficulty in assessing the 
part played by penicillin in any improvement which 
occurs. The weight curve is a useful guide to 
improvement in an infant, but degrees of improve- 
ment can occur which are clinically manifest before 
gain in weight is observed. Assessing improvement 
is largely dependent upon clinical judgement. 

Thirdly, the difficulty in obtaining bacteriological 
confirmation of suitability for penicillin therapy. 
Often this is impossible and the treatment assumes a 
rather empirical form which can only be justified by 
results. Faeces were examined in nineteen of the 
twenty cases with negative result in sixteen. Three 
grew B. Morgan 1. In one case, the premature 
infant which died, a specimen was not obtained. 


Method of treatment. It was decided to 
administer the penicillin systemically and 25,000 
units were given daily, both to premature and mature 
infants. This amount of penicillin was made up in 
bottles containing 8 c.cm. of saline and was given in 
| c.cm. doses three-hourly by intramuscular injec- 
tion into the buttocks, each bottle lasting for 
twenty-four hours. Dehydration was combated by 
the administration by mouth of glucose saline 
(+ normal saline and 5 per cent. glucose). If 
necessary intravenous drip saline was given 
(Hartmann’s Solution). 
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Description of cases 
Group (A).—Premature infants 
1. N. T., male. Born 9-9-44. Premature 


nfant 
which went steadily downhill from birth, devcloped 
mild thrush and some dehydration. No clinica] 


evidence of infection. Penicillin treatment coip. 
cided with improvement. Total dose—75,000 units. 
Later attended out-patients, weighing 7 Ib. 9 


ay 


2. J. M., male. Born 30—-9-44, Premature 
infant with jaundice, which went steadily downhill. 
Penicillin treatment again coincided with clinical 
improvement and gain in weight. Total 
200,000 units. 


dose 


3. M. S., male. Born 24-9-44. Premature 
infant with cyanotic attacks starting ten days after 
birth—probably bronchopneumonia. Reduction in 
number of attacks after penicillin. Very ill at the 
height of its attacks but apyrexial throughout 
Total dose—100,000 units. 


4. V. S., male. Born 19-9-44. Premature in- 
fant with cyanotic attacks beginning fourteen days 
after birth—probably bronchopneumonia.  Peni- 
cillin was given and continued till attacks ceased, 
which took fifteen days. This infant was very ill 
indeed and was not weighed for some time. Total 
dose—312,000 units. 


5. J. T., male. Born 4-11-44. Premature infant 

probably bronchopneumonia, which was _ taken 
from hospital against advice and brought back 
nearly moribund. Gap in graph indicates period 
out of hospital. Penicillin coincided with improve- 
ment and gain in weight. Total dose—150,000 
units. 
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THREE OAY iri TERVALS. 


8. A. McKk., female. Born 18-11-44. Weight 
at birth—3 Ib. 14 oz. This premature infant was 
only weighed on four occasions, during which time 
its weight remained stationary. Ten days after 
birth several cyanotic attacks occurred. Respira- 
tions were laboured and alae nasi working. Peni- 
cillin was begun within four hours of the first 
cyanotic attack, but it only survived long enough to 
have three doses, i.e. 9375 units. Post-mortem 
examination revealed the presence of marked 
bronchopneumonia in both lungs, confirmed by 
section. Direct smear from the lung showed gram- 
positive diplococci and large numbers of coliform 
bacilli. Culture showed coliform bacilli and non- 
haemolytic streptococci resistant to sulphonamide. 
[he penicillin sensitivity culture plate was so 
Overgrown as to be useless. 


6. M. Sh., female. Born 28-11-44. Premature 
infant—going steadily downhill from birth, jaun- 
diced, and mildly dehydrated. Penicillin treatment 
coincided with clinical improvement and with gain 
in weight, which was rather slow at first. Total 
dose—150,000 units. 


7. N. B., female. Born 18-11-44. Premature 
nfant with cyanotic attacks starting eleven days 
after birth—probably bronchopneumonia. Peni- 
cillin was given until attacks ceased, which took six 
days. Very ill and not weighed for some time. 
Total dose— 150,000 units. 


ComMENT. Of this group five were thought to 
suffer from bronchopneumonia, manifested in four 
cases by the occurrence of cyanotic attacks about 
ten days after birth. In four of these cases the 
administration of penicillin coincided with improve- 
ment and the results were most satisfactory. In the 
fifth case no response took place and numerous 
coliform bacilli were found in the affected lung at 
post-mortem examination. MacGregor (1939) finds 
that in neonatal pneumonia the two most common 
and most lethal organisms are the staphylococcus 
aureus and organisms of the colon bacillus group. 
It is possible that this type of pneumonia is due to 
begin with to organisms sensitive to penicillin, such 
as the staphylococcus aureus, but that in some cases 
this infection cannot be overcome and a terminal 
invasion by bacillus coli, insensitive to penicillin, 
leads to a septicaemic condition. The remaining 
three cases were premature infants who were going 
steadily downhill. Here again improvement coin- 
cided with administration of penicillin, but the 
nature of the lesion from which they suffered 
unfortunately remains unknown. The amount of 
penicillin given depended on clinical improvement. 


Group (B).—Mature infants 


In the majority of the following reports the entire 
weight curve is shown. In a few, however, only that 
portion of the curve dealing with the illness described 
is shown. (No. 9 and 10). 
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ib. 0.B. Bi. _ 1. D. B., female. Born 16-9-44. Moth. « dis. 1b 
, inclined to breast feed and infant went do. ohill. 
developing bilateral acute otitis media and p: aryp- ¢ 
: gitis, with some dehydration. Penicillin give ; ang 
7% q-———> Pa ears settled clinically in four days. Weig!), was 
x z me regained in sixteen days. Total dose ).000 
% ri i ™ units, 
NoT * : o , eene ' 
oe, w r a-e 
6 6 \ / 
ae / 
~— 
_ 
M.A. Bez. 2. M. A., female. Born 18-9-44. Bilateral 
acute otitis media. Penicillin given and_ breast 
feeding continued. Ears settled clinically in four 
days and birth weight was regained in two days 
g- / after penicillin was begun. Total dose—100,000 
4 units. 
: / 
4 -° 
2 promt 
T. ef 
wor ee a a NOT 
WEIGHED. © a \ nenee | 
Coco’ "*** eee a 
G.H. BS. 3. G. H., male. Born 25-9-44. Persistent 
vomiting due to pylorospasm treated with eumydrin. 
Later developed bilateral acute otitis media. 
a Penicillin was given and breast feeding continued. 
T- Q Ears settled clinically in four days and birth weight 
= was regained four days after penicillin was begun. 
g / Total dose—100,000 units. 
- 
\ i. cf 
i. : a \ 
,/ 7 ali 
co = 
O.P, B4, 4. D. P., male. Born 7-10-44. Bilateral acute 
otitis media with some dehydration. Some diffi- 
< . culty occurred in overcoming dehydration and re- 
T: z establishing breast feeding. ars settled clinically 
3 in three days, but penicillin was continued longer as 
S ° general condition was unsatisfactory. Total dose 
\ y, i / 250,000 units. 
2 
pa, A 
6: \ ° Y~ 





5. I. McE., female. Born 24-10-44. Jaundice 
Ime. Bs nace tgp | gpa 
and failure to gain. Developed bilateral acute 
otitis media. Penicillin given and breast feeding 





F 4 s 7 . 
z ; continued throughout illness. Ears settled clinically 
3 in eleven days and birth weight was regained 1n 
G P ods seven days. Total dose—200,000 units. 
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Born 24-10-44. Bilateral acute 
otitis media. Penicillin given and breast feeding 
continued. Ears settled clinically in eight days and 
birth weight was regained in eleven days. Total 
dose—200,000 units. 


6. B. W., male. 


7. W.H., male. Born 25-10-44. Bilateral acute 
otitis media with considerable dehydration. Ears 
settled clinically in five days but general condition 
continued to deteriorate and intravenous fluids 
became necessary. This infant did not regain its 
birth weight for eighteen days. Total dose— 
125,000 units. Slight bruising of the buttocks but 
no inflammation. 


8. W.A., male. Born 29-10-44. Bilateral acute 
otitis media which responded well and then relapsed. 
Breast feeding continued during penicillin therapy. 
(1) Ears settled clinically in four days (125,000 units). 
(2) Ears settled clinically in three days (100,000 
units). Birth weight regained in eighteen days after 
penicillin was begun. Total dose—225,000 units. 


9. D. T., female. Born 26-9-44. Relapse case 
of bilateral acute otitis media, previously treated 
with sulphathiazole when ears took twelve days to 
settle. Penicillin given and bottle feeds continued. 
With penicillin ears settled clinically in nine days 
and weight lost was regained in four days. Total 
dose—225,000 units. 


10. L. G., male. Born 7-10-44. Bilateral acute 
otitis media with dehydration. Ears settled in four 
days (100,000 units). Relapse occurred and on 
this occasion drums became normal in three days, 
but the infant did not improve and ultimately died 
with sudden elevation of temperature to 106° F. 
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POST-MORTEM EXAMINATION IN CASE No. 10. 

Post-mortem examination (performed two hours 
after death) showed the presence of some muco-pus 
in the right middle ear. The lungs seemed normal 
except for a small congested area which looked 
macroscopically like an infarct. Other organs were 
normal. Direct smear from the ear showed some 
pus cells and culture grew only coliform bacilli. 
Culture from the spleen also grew many B. coli. 
Section of the suspicious piece of lung revealed an 
area of atelectasis with compensatory emphysema, 
haemorrhage and oedema. 


ComMENT. A study of the case reports will show 
that gain in weight did not always follow administra- 
tion of penicillin, but there was evidence of resolu- 
tion of the inflammatory process in the middle ear 
in the majority of the cases and general clinical 
improvement. In nine of these cases of otitis 
media the response to penicillin was satisfactory and 
there was often an immediate gain in weight and 
improvement in the general condition. In case no. 
7 the otitis media settled clinically in five days, but 
the general condition remained unsatisfactory and 
only improved after intravenous treatment. Two 
cases, no. 8 and 10, relapsed. The first of these 
responded to the second course of penicillin, but the 
second case died although the inflammation 
appeared to have settled in three days. In those 
who recovered the otitis media, manifested in all 
cases by acutely inflamed tympanic membranes, 
settled clinically in three to sixteen days, average 
6:5 days. The decision to continue or discontinue 
penicillin was made on the appearance of the 
tympanic membranes which were inspected daily 
and in two cases mistakes were made, i.e. the two 
cases which relapsed, no. 8 and 10. Satisfactory 
gain in weight did not follow the first course of 


ll. R. J., female. Born 
acute otitis media with some dehyd: ition, 
Response to penicillin therapy was slow and 
difficulty was experienced in breast feeding | 


7-11-44. Bi'ateral 


; cessi- 
tating complementary feeds. Ears took sixteen 
days to settle clinically and birth weight \.s re. 


gained in thirteen 
units. 


days. Total dose (0,000 


12. R. C., male. Born 19-9-44. Bilateral acute 
otitis media, dehydrated, grey and toxic looking. 
Penicillin was given and some difficulty occurred in 
reintroducing feeds. Ears settled clinically in five 
days and weight lost was regained in sixteen days, 
Total dose—125,000 units. 


penicillin in these cases, which suggests that the 
inflammation had not completely subsided and that 
penicillin should have been continued longer. The 
appearance of infantile tympanic membranes is 
often deceptive and such errors are unavoidable. 
The total dose varied between 100,000 units and 
350,000 units. Six cases were dehydrated in 
varying degree but responded well to the treatment 
described, only one requiring intravenous treatment. 
In the others, breast feeding was continued during 
penicillin therapy, one of the advantages of this form 
of treatment over the sulphonamides. The most 
striking features of this experiment are as follows— 
(1) No local treatment was given or was necessary. 
(2) No spontaneous perforation of the tympanic 
membranes occurred, and (3) no myringotomies or 
mastoidectomies became necessary. It is interesting 
to compare this series with a previous series of 
twenty cases of otitis media treated with sulpha- 
diazine in which only four settled with the drug 
alone, two drums ruptured spontaneously after the 
commencement of the drug, four required myringo- 
tomy and two mastoidectomy. The two groups 
were unfortunately not concurrent and _ possibly 
there may be some epidemiological difference 
between them. Nevertheless, the penicillin group 
seems better than the sulphadiazine group. In the 
case which died the post-mortem findings were not 
satisfactory, but it is possible that an invasion by B. 
coli, such as can occur in the first month of life, 
caused a septicaemia which was responsible for 
death. The role of B. coli in neonatal infections, 
particularly pneumonias, is fully discussed by 
MacGregor (1939). 

Additional cases. A few cases which have not 
for various reasons been included in the serics 
remain to be described. 
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i. i). P., male. Born 28-9-44. Weight at 
birth, 7 Ib. 13 oz. About one month after birth, 
during which time it had apparently been well, this 
infant developed nasopharyngitis with much puru- 
lent nasal discharge and signs of right upper lobe 


pneumonia. Nasal swab showed the presence of 
staphylococcus aureus, sensitive to penicillin and 
sulphonamides. Penicillin treatment caused the 
nasopharyngitis to resolve in three days, but the 
infant remained rather cyanosed although no 
clinical evidence of congenital heart disease could be 
found on repeated examination. This child ulti- 
mately died and post-mortem examination revealed 
the presence of bronchitis with an accessory right 
upper lobe lying in the mediastinum, congenital 
pulmonary stenosis, left otitis media and mastoiditis. 
Post-mortem swabs from mastoid and lung, when 
cultured, grew coliform bacilli resistant to peni- 
cillin. In all 359,375 units of penicillin were 
administered, but the post-mortem examination 
showed that, apart from the nasopharyngitis which 
was probably responsible for the otitis media and 
mastoiditis and which responded well to penicillin 
treatment, the case was not one likely to be benefited 
by such treatment. 

2. A. F., male. Born 7—-9-44. Weight at birth, 
§ lb. 12 oz. Eight days after birth this infant 
developed pneumonia and was given a full course of 
sulphamezathine, with some improvement. A small 


abscess appeared on its left buttock. It then 
relapsed, by which time penicillin had become 
available. This treatment was started but the 


infant only survived long enough to have 25,000 
units (eight doses). Post-mortem examination 
revealed confluent bronchopneumonia involving 
almost the whole of the right lung, with some patches 
in the left lung, left otitis media and mastoiditis and 
an abscess in the left buttock which had developed 
before the administration of penicillin. Direct 
smear from lung showed gram-positive cocci, few 
pneumococci and bacilli. Cultures gave the 
following mixed results: lung—coliform bacilli 
resistant to penicillin; mastoid—staphylococcus 
albus sensitive to penicillin and B. Morgan | 
resistant to penicillin; buttock abscess—staphy- 
lococcus aureus sensitive to penicillin. In this case 
penicillin was given too late and did not have a 
reasonable chance. 

3. D. §S., male. Born 16-11-44. Weight at 
birth, 5 Ib. 1 oz. This was a premature infant 
which went gradually downhill and became mildly 
dehydrated eight days after birth. Five days later 
it developed signs of pneumonia at its right base. 
Penicillin treatment was begun, but it only survived 
long enough to have 6250 units (two doses). Post- 
mortem examination and section of the lung con- 
firmed the presence of bronchopneumonia. Here 
again treatment was begun too late. 

4. H. B., male. Born 16-9-44. Weight at 
birth, 3 lb. 6 oz. This was a small premature 
infant which gradually lost weight and nine days 
alter birth began to have cyanotic attacks. These 
attacks continued from time to time and seven days 
later penicillin was given. This child only lived 
long enough to have 12,000 units (four doses). 
Post-mortem examination revealed the presence of 
mich bronchopneumonia affecting mainly the 
riot lung. Direct smear from lung showed gram- 
Positive cocci and the culture grew only coliform 
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bacilli resistant to penicillin. Penicillin treatment 


was begun too late in this case. 


5. R. B., male. Born 30-11-44. Weight at 
birth, 4 lb. 1 oz. This was a premature infant who 
had a cyanotic attack five days after birth. 


Although rather early in onset it was decided to try 
penicillin, but it only received one injection before 
death. Post-mortem examination showed massive 
haemorrhages into both lungs, a large subdural 
haemorrhage on the right side and a tentorial 
tear. Pus, containing pneumococci, was also 
found in the right middle ear. Section from the 
lung showed evidence of inhalation of amniotic 
fluid, haemorrhage and atelectasis. This was not 
a Suitable case for penicillin. 


These cases illustrate the difficulties which beset 
the diagnosis in the neonatal period. They also 
confirm the importance of the date of onset of 
respiratory signs. This is well described in Mac- 
Gregor’s (1939) excellent article on pneumonia in 
the newborn. 


Discussion 


The results described are encouraging and it is 
appropriate that this should be so in infancy because 
Florey (1944), describing the early clinical trials of 
penicillin and the great difficulty in finding the 
adequate dosage, says * Eventually after trial and 
error, a baby provided the foundation on which an 
adequate dose to eliminate infection was established 
as 1000 units per pound of body weight in 24 hours.’ 
It will be noticed that the doses used in the present 
series are much larger as experience suggested that 
better results could be so obtained. 


References to the use of penicillin in infancy are 
not so far numerous. Christie and Garrod (1944) 
mention an infant suffering from staphylococcal 
peritonitis and perinephric abscess, to whom a drip 
containing penicillin was given into the marrow. 
They also describe two cases of chronic otitis media 
where instillation of penicillin solution caused 
penicillin sensitive organisms to disappear from the 
discharge and report favourably one case of acute 
bilateral otitis media which was cured in seven days. 
Morgan, Christie and Roxburgh (1944) include 
three infants in their description of their experience 
in systemic administration of penicillin but give no 
details of the nature of the illnesses from which these 
infants suffered. One received penicillin by intra- 
muscular injection (28,000 units, volume of injection 
—1-5 c.cm.) and it was well tolerated. The other 
two had tibial transfusions (4500 and 22,500 units 
respectively) but the second transfusion refused to 
flow quickly enough to introduce an adequate 
amount. No changes were found in the marrow as 
a result of these transfusions. They suggest that 
drip transfusion into the bone marrow of the tibia 
may be of value in the administration of penicillin 
to infants. Ina further article by the same authors 
dealing with the use of penicillin in skin disease, 
three infants are described, two suffering from 
impetigo and one from eczema. Two of these 
cases, which received local treatment with penicillin 
ointment, relapsed after improvement had occurred. 
Burns and Gunn (1944) describe five cases of gastro- 
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enteritis associated with otitis media, mastoiditis and 
in one case pyelitis. Four cases received penicillin, 
two locally into mastoidectomy wounds, one intra- 
venously and one, which developed pneumococcal 
meningitis, both intramuscularly and intrathecally. 


Two cases died but no untoward results of any of 


these methods of penicillin administration are 
reported. All these cases received sulphonamides 
in addition so that it is difficult to assess the part 
played by penicillin. 


All the cases in the present series were born in 
hospital. They were therefore under constant 
observation and were rarely allowed to become 
grossly dehydrated. 
administration to be employed, it was decided that 
intramuscular drips would be difficult to control in 
young infants and intratibial drips have not been 
found entirely satisfactory. It was therefore decided 
to employ the intramuscular route and of the twenty 
cases described in only two cases did the buttocks 
present a somewhat bruised appearance, but no 
inflammation developed. This happy experience 
of intramuscular therapy continues. Intramuscular 


injection is certainly the most convenient method of 


administration to infants although a_ uniform 
bacteriostatic power of serum is not so obtained 
(Fleming et al., 1944). 

One other point should be considered in assessing 
the results described and that is the seasonal inci- 
dence of parenteral infection. The cases described 


all occurred and were treated during the months of 


September, October, November and early December, 
months when these infections seem to be less severe 
and more easily treated. January, February, 


In considering the method of 


March and April constitute the testing se: 


Mn for 
any treatment and only when these mont}; haye 
passed will a true estimate of the efficacy of p: nicillip 


be possible, In this connexion it is note vorthy 
that the continuation of this form of tr..tment 
during January, 1945, appears to show resuli. which 
are not nearly as satisfactory as those reported here. 


Conclusion 
The encouraging results described suggest that 
penicillin will have a useful part to play in dealing 
with parenteral infection in infancy, but much 
further investigation is necessary to establish its 
exact scope. 


Thanks are due to Dr. H. H. Macwilliam, Medical 
Superintendent, Walton Hospital, Liverpool, for 
permission to publish this paper and to Prof. T. B, 
Davie, Professor of Pathology in the University of 
Liverpool and Distribution Officer of the Liverpool 
Medical School Penicillin Committee, for much 
helpful advice. 


REFERENCES 


Alexander, M. B., and Eiser, Y. (1944). 
2, 425. 

Burns, M. B., and Gunn, W. (1944). Loc. cit., 178. 

Christie, R. V., and Garrod, L. P. (1944). /hid., 1, 513. 

Fleming, Sir A., Young. M. Y., Suchet, J., and Rowe, 
A. J. E. (1944). Lancet, 2, 621. 

Florey, M. E. (1944). Brit. med. Bull., 2, 9. 

MacGregor, A. R. (1939). Arch. Dis. Childh_ 14, 323. 

Morgan, H. V., Christie, R. V., and Roxburgh, I. A. 
(1944). Brit. med. J., 1, 515. 

Roxburgh, I. A., Christie, R. V., and Roxburgh, A. C. 
(1944). Loc. cit., 524 


Brit. med. J., 











PULSE-RATE AND BLOOD-PRESSURE IN INFANCY 
AND EARLY CHILDHOOD 


BY 


G. M. ALLEN-WILLIAMS, M.D., D.P.H. 
From the Institute of Social Medicine, Oxford 


There have been few carefully recorded and 
analysed studies of the resting pulse in healthy 
children, and knowledge of pulse variation in the 
early years of life is mainly based on observations 
made on sick or convalescent subjects. The same 
is true of blood-pressure readings. 

An investigation of anthropometric methods, pre- 
paratory to a socio-medical study of growth and 
development in the pre-school child and carried out 
in the municipal day nurseries in Oxford, offered 
an opportunity for studying the resting pulse-rate 
and the ranges of blood-pressure in healthy children 
at ages six months to five years under standard 
conditions. 


Pulse-rates 

The observations on the pulse were made between 
January and March in six of the day nurseries, 
where a state registered nurse was in charge. The 
pulse-rates were taken daily for a week, half-way 
through the afternoon rest hour, when the children 
had been soundly asleep for some time. The read- 
ings of the children who woke, who were unsettled, 
or who became excited with this departure from 
routine, were not included in the records. The 
results are shown in table 1, which gives the average 
value of the pulse-rates in children according to 
age and sex. 


TABLE | 





Males Females 


Fito Meee icv. ite ES icy 
+—| 5 | 122:0+4-21| 7:7} 6 | 109-3+3-72| 8-4 
I-2, 21 | 102:2+2:26 | 10-0} 20) 110-:04-2:30| 9:8 
2 18 | 100-4+-1-23 | 5:2} 14] 106-0+1-:95 | 6-9 
3-4, 29 | 100-:0+-1-49 | 8-0] 26 | 102-0+-2-26 | 11-3 
4-S5| 17 | 100-84-1-41 | 5-8) 25 | 100-7+-1-15 | 5-7 








S.E.=Standard Error. C.V.—Coefficient of Variation. 

The mean pulse-rate in children aged six to 
twelve months is 122 beats per minute for males 
and 109 for females, but it should be noted that 
these rates are based on a small number of children. 
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At one to two years the values for males and females 
are 109 and 110 respectively. At two to three years 
the pulse-rate falls to 100 among males and remains 
at this level up to five years. This sudden decrease 
is significant, and not due to chance fluctuation. 
The pulse-rate among females declines regularly 
from one year old. There is a decrease of 3 beats 
per minute for each increase of one year in age. 
At four to five years the mean pulse-rate in both 
sexes is identical. 

The significance of the differences in pulse-rates 
according to age and sex were measured statistically 
by the ‘t’ test. The observed differences proved 
unimportant, with one exception. In the two to 
three age-group the pulse-rate of 106 per minute 
among females was significantly higher than the 
rate of 100-4 per minute found in the males. 


Halverson (1941) found that in healthy full-term 
infants the pulse-rate varied from 108 to 160 per 
minute in the new born; from 95 to 156 in the first 
month; and averaged 120 per minute during the 
first year, with a diurnal variation of 30 to 50 beats 
per minute, according to external factors affecting 
the pulse-rate. During sleep the mean rate was 
123-5 per minute. These figures represent the 
average findings on 18 male and 25 female 
infants. There was no difference between the sexes. 
Schlesinger (1932) studied the sleeping pulse-rate 
in 131 rheumatic and 100 * healthy ’ convalescent 
children, age three months to fifteen years. He found 
that in the * healthy ’ control individuals under one 
year (11 children) the sleeping pulse-rate was 113 to 
119 per minute; and from one to two years (7 
children) the rate was 99 per minute; and from two 
to five years (17 children) it averaged 84 per minute. 


These rates are lower than those in the present 
series and those found by Halverson, possibly due 
to the fact that these records were made on con- 
valescent children who were not in complete health, 
and who may therefore not have regained their 
normal vasomoter tone. There is appreciable 
variability around the average pulse-rate in any 
group of children, and rates recorded on the same 
child under varying conditions may show differences 
of 10 to 40 per minute. (Benedict and Talbot, 
1914; Sutherland and McMichael, 1928.) In the 
present series the environmental factors which may 


5 
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influence the pulse-rate were held constant, and only 
the sleeping pulse was considered. The variation 
around the mean rate which occurred in the different 
age-groups is shown in table | by the coefficient of 
variation. The greatest dispersions were of the 
order of 11 per cent. in the females of three to four 
years, and 10 per cent. in the males of one to two 
years. These pulse-rates were recorded on six 
successive days for each child. To find whether the 
variation in the consecutive readings of the pulse- 
rate in the individual was of greater or less import- 
ance than the variation between the children, an 
analysis was made of the records in the three to 
four age-group, which formed the largest section of 
the population under review. The results shown in 
table 2 clearly indicate that the variation between 
children is much the more important factor, since 
the criterion—the value of Z—is less than the 
0-1 per cent. level in both males and females. 











TABLE 2 
Source of |... | Sums of —, 
variation | Degrees | squares Quotient 
Males 3-4 years 
Between | 
children... | 24 | 9716:34| 404-85 | 
Between days | 5 136-16] 27:32 | Z=1-11 
Residual } 120 | 5307:50| 44:22 | 0-1 per cent 
| | 0-29 
Total san 4 149 |15160-00; 101-75 
Females 3-4 years 
Between l 
children. . | 22 |18507-54)| 841-25 
Between days | S | 129-34) 25:87 | Z=1-19 
Residual .. | 110 | 8576:72| 77-97 |0:1 per cent. 
0:29 
Total ‘a | 137 |27213-60| 198-64 





Blood-pressure 


The literature relating to the blood-pressure and 
its range of variability in healthy subjects, although 
considerable, does not lead to precise conclusions. 
Variations with age and within particular age-groups 
await a further investigation. American insurance 
companies are the largest source of information on 
this subject, but their records are not always com- 
parable, owing to the use of different types of 
sphygmomanometer; variations in the methods 
used; the number of observers taking readings; and 
the physiological variations in the subject with 
differing circumstances. Age, sex, heredity, body 
build, and temperament are possible factors influenc- 
ing blood-pressure, in addition to the diurnal varia- 
tions in relation to meals, rest and exercise. 

With so many variables it is hardly surprising that 
there is little agreement as to the normal range of 
the blood-pressure in health (Shock and Ogden, 
1939). In addition, the records of diastolic pressure 
are often incomplete, owing to the technical difficulty 
in some cases of making this observation, and to 
disagreement among observers as to the importance 
of this reading. 


There are few detailed studies of blood-press ire 
in infancy and childhood. Cases of hypertension in 
children, without other pathological manifestations 
to account for the raised blood-pressure are rare, 
but have been reported (Clark, 1940; Sobel, 1941). 
When this increase is first apparent, and what level 
should be taken to indicate hypertension, is difficult 
to define owing to lack of normal standards for 
comparison based on examination of healthy 
children at various ages. All workers agree that 
the blood-pressure tends to increase with age, but 
there is great disagreement as to the range for par- 
ticular ages, doubtless due to variations in the 
methods used, the observers, the subjects, and the 
environmental factors influencing them. (Abt and 
Feingold, 1930.) 


In the day nurseries it was possible to standardize 
technique and keep the environmental factors 
reasonably constant. All readings were made by 
one observer, and the recommendations given in 
the report of the Joint Committees of the Cardiac 
Societies of Great Britain and America (1939) were 
followed. The instrument used for recording the 
pressure was a mercurial manometer. Observations 
were made on the right arm, with the child sitting 
or lying quietly on the table, and after it had become 
accustomed to the observer, the assistant and its 
own novel position. If possible two readings were 


taken, one at the beginning and one at the end of 


the other examinations. The mean of the two 
readings was recorded. No attempt was made to 
take the blood-pressure if the child was frightened, 
crying or angry. No child was harbouring an 
obvious infection. All readings were taken in the 
morning, at least two hours after a meal. 

It has been shown that the width of the blood- 
pressure cuff affects the readings; narrow cuffs 
giving higher values than broad cuffs. (Day, 1939; 
Janeway, 1909; Phipps, 1915: Hensen, 1920.) 
These observers agree that the size of the arm is 
of importance, but that the width of the cuff is not 
significant, and all recommend the use of as wide a 
cuff as possible. Other workers do not agree with 
this (Hering, 1920; Stant and Kroetz, 1925) and 
recommend a cuff of standard width for varying 
ages. The width recommended by the Anglo- 
American Committee for adults was 12 cm. This 
covers half the upper arm. As children’s arms vary 
a great deal in length, according to age, it was 
thought desirable to have a uniform and adequate 
proportion of the arm covered by the cuff in all 
cases so that comparable readings for the different 
age-groups could be obtained. The width of the 
blood-pressure cuff was marked off in centimetres 
so that it could be folded to a required measurement. 
The cuff was bound on to the arm so that at least 
half of it was covered. The average width of the 
cuff for children under two years was 4 cm.; from 
two to four years 6 cm.; and from four to five years 
8 cm. The pressure in the cuff was raised to about 
120 mm. of mercury and allowed to fall slowly, 
while the observer listened with the stethoscope over 
the brachial artery in the antecubital fossa. The 
pressure at which any sounds were first heard was 
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tasen as the systolic reading; the point at which 
«ads became muffled was taken as the diastolic 
reading. This was difficult to detect in small babies, 


ana if not observed after the second attempt no 
further efforts were made to ascertain this latter 
pr sure. 


fable 3 shows the mean values and the percentage 
variation in the systolic and diastolic blood-pressures 
according to the age and sex of the children. Infants 
under six months are not included in the tables 
owing to the technical difficulty involved in taking 
an accurate reading with a mercurial manometer at 
this age. 


TABLE 3 





Males Females 


Age 
yr. Total, Mean —S.E. 'C.V. |Total| Mean--S.E. |C.V. 


Systolic Pressure 


1_| 15 88:-53+4-3-74 | 16-4 10 | 92:80-- 2°86 9-8 
1-2. 26  96:15+.2-99 | 15-8} 25 | 95-04..2-37 | 12-5 
23 46 | 98-914-1-85 | 12°5| 43 | 92-14+1-85 | 13-2 
3-4 §2 99-894 1-83 | 12-4] 68 | 99-85+- 1-36} 11-2 
4-5, 54 99-26+ 1-38 | 10-2} 52 | 99-27--1-48 10-7 
Diastolic Pressure 
b-1; 14 | 59-71+4-2-86 16-8; 17 | 62-29+-3-52 | 15-0 
i-2' 21 66°10+ 2-63 | 18-6 16 | 64-63 +-3-74 | 23-2 
23 40 63-70+-1:96 | 19-3} 41 | 60-00-+1-83 | 19-5 
3-4 50 66°67 1:60 | 17-6 67 | 64:21 1-02 | 13-0 
45 52  65-07-+0-69 7:8 50 | 66:08— 1:36 | 14:9 





S.E.— Standard Error of Sampling. 
C.V.— Coefficient of Variation. 


Up to four years old in both sexes the systolic 
blood-pressure increases with age, with one excep- 
tion. Among females aged two to three the value 
decreases. There is little or no correlation with age 
in the trend of the diastolic pressure for either sex. 
At two to three years the value both for males and 
females shows a decrease. 

The actual fluctuation in the systolic blood- 
pressure is greater than that in the diastolic, but 
when this variation is expressed as a percentage of 
the mean value by the coefficient of variation, the 
systolic varies less than the diastolic pressure. The 
respective coefficients are of the order of 12 per cent. 
and 15 per cent. 

There is little evidence to indicate any difference 
in the blood-pressure between the sexes, except at 
two to three years old. At this period the systolic 
value for males exceeds that for females to a signifi- 
cant degree as the difference is more than twice its 
Standard error, being 6°77 + 2-60. The diastolic 
value for males at this age is also greater than that 
for females, but the difference lies within the limits 
o! random fluctuation. 

In the present series of cases both sexes show a 
positive, significant correlation between the systolic 
and diastolic readings, greater at some ages than at 
others, as shown in table 4. 
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TABLE 4 


CORRELATION COEFFICIENTS BETWEEN SYS- 
TOLIC AND DIASTOLIC BLOOD-PRESSURE 





Males | Females 


™ | 


| : 
Age (yr.)| Total; Coefficient Total | Coefficient 








2 | 21 | 0-79840:224 | 16 | 0-719+0-258 
3 40 | 050240160 | 41 | 0-676--0-158 
4 | 50 | 0:800+0-143 | 67 | 0:674+-0-123 
5 | 54 | 0:572.0:137 | 50 | 0-400+0-143 





In the three to four age-group the coefficient for 
males was 0-80 + 0-143 and for females 0-674 +- 
0-123. In view of this high association it was of 
interest to ascertain the degree of accuracy with 
which the diastolic blood-pressure of male children 
of three to four years could be predicted from a 
knowledge of the systolic recordings. The regres- 
sion coefficient of the diastolic on the systolic blood- 
pressure was +0-729, which implies that for a unit 
increase in the systolic value there is, on the average, 
an increase of +-0-729 in the diastolic pressure. 
The equation connecting the two variables was: 
Diastolic blood-pressure=0-729 systolic blood- 
pressure — 5-08. The actual variation in the diastolic 
blood-pressure, as represented by its standard devia- 
tiong, is 11-5. The standard deviation from the re- 
gression line is 6-9 which represents a reduction of 
40 per cent. on that found from the mean alone. 
The equation thus allows a fairly satisfactory esti- 
mate to be made of the diastolic, from a knowledge 
of the systolic pressure. 

In adults there is a correlation between hyper- 
tension and overweight. Whether or not there is 
any correlation between weight and blood-pressure 
within their natural variations is less certain. The 
necessary correlation coefficients between blood- 
pressure and weight were calculated, and it was 
found that for every age-group in this series there 
was a small, positive correlation, which did not 
exceed its standard error. Hence in children under 
five years old, there is no significant correlation of 
the blood-pressure with the weight 

The observations in the present series were made 
when the child was awake in the case of the blood- 
pressure readings, and when the child was asleep 
in the case of the pulse-rate. The records are there- 
fore unsuitable for showing any correlation between 
the two. 

The evidence, both from the pulse-rates and the 
blood-pressure readings, suggests that two to three 
years old may be an age period when a significant 
change occurs in the circulatory system of both 
sexes. 


Conclusions 


Pulse-rates in infancy and childhood decrease 
with age in both sexes; in females there is a regular 
decrease; in males there is a more abrupt fall at 
two to three years old. 
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There is greater variation between the sleeping 
pulse-rates of children in the same age-group than 
there is in the daily sleeping pulse-rate of the 
individual child. 

The systolic blood-pressure in children of both 
sexes, with one exception among the females, in- 
creases with age up to four years old. At four to 
five years it declines. 

At two to three years the systolic pressures in 
females, and the diastolic in both sexes, decrease. 


At this age period males have a significantly higher 


systolic pressure than the females. 

There is a high correlation between the systolic 
and diastolic pressures. There is no significant 
correlation between the blood-pressure and body- 
weight in childhood. 

The evidence suggests that there may be a physio- 
logical change in the circulatory system of both 
sexes at two to three years old. 


Thanks are due to Dr. G. C. Williams, M.O.H., 
Oxford City, for the facilities which made this 
enquiry possible; to Dr. N. Archer, Assistant 
M.O.H., for permission to make these observations 


in the day nurseries under her charge; and to ihe 
Day Nursery Staffs for their willing co-operati np. 
Thanks are also due to Dr. W. T. Russell for 
statistical assistance; and to Professor J. A. Ryle 
for advice and criticism. 
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RENAL VENOUS THROMBOSIS AND INFARCTION IN 
THE NEWBORN 


BY 


J. EDGAR MORISON, M.D., B.Sc. 


From the Department of Pathology, Que2n’s University, Belfast, and the Belfast City 
Hospital, Northern Ireland 


Haemorrhagic infarction of the kidney is usually 
considered to be secondary to venous thrombosis 
and to be a rare lesion both in the newborn and in 
older children. 


Most recent reports have described one (Heller, 
1923: Aschner, 1927; Nordwall, 1933; Hepler, 
1934; Marshall and Whapham, 1936; Behr, 1938); 
two (Petramand, 1923) or three (Oppenheim, 1920) 
cases occurring in the first year of life, and eight of 
these occurred in the neonatal period. A few of 
the older European workers found the condition 
more frequently and this was discussed by Oppen- 
heim and by Faerber and Bussel (1930). The con- 
dition is, indeed, not rare and Cruickshank (1930) 
found fifteen examples among thirty cases of visceral 
thrombosis encountered in 800 neonatal deaths. 
Barenberg, Greenstein, Levy and Rosenbluth (1941) 
had five cases in the newborn in twenty-five autopsies 
in epidemics of diarrhoea complicated by secondary 
infections. Campbell (1937) noted eighteen cases 
under six months in thes records of one hospital. 
Later he reported (Campbell and Matthews, 1942) 
two unilateral cases treated by nephrectomy. He 
did not distinguish cases with and without pyelone- 
phritis. Pyelonephritis was responsible for the four 
cases reported by Schréder (1926). No detailed 
description of the lesions was given by Cruickshank 
or by Campbell. Oppenheim and Schréder have 
both discussed the pathology of special varieties of 
the condition in infancy and Behr has studied renal 
venous thrombosis at all ages, but no representative 
series of cases in the newborn has been studied. 


lt may be useful to describe eighteen cases without 
pyelonephritis. All but one of these occurred in 
the neonatal period. Four cases of pyelonephritis 
with vascular lesions, two of them in the neonatal 
period, will also be discussed. In all of these cases 
a detailed histological examination was made of 
nearly every organ of the body. 

\ll cases of renal venous thrombosis are not 
associated with infarction and in some cases of 
haemorrhagic necrosis there is no venous thrombosis. 
Its proposed to distinguish three main groups. 

|) Thrombosis of radicles of renal veins. 

(i) without infarction; 
(ii) with infarction. 

*) Haemorrhagic infarction without primary 

renal venous thrombosis. 


(3) Infarction secondary to renal inflammation 
with or without venous thrombosis. 


Thrombosis of radicles of renal veins 


Without infarction. In five cases there were 
thrombi in radicles of the renal veins without 
haemorrhage or damage to renal parenchyma. 


Case 1. A male infant weighing 7 Ib. 9 oz. (3,430 
gm.) at birth lost 11 oz. (312 gm.) in the first three 
days of life and a further 12 oz. (340 gm.) by the 
seventh day. Icterus was then in excess of the 
normal, and diarrhoea and vomiting commenced 
and continued for four days. Blood-tinged fluid 
was obtained on lumbar puncture on the eleventh 
day. Diarrhoea and vomiting began again on the 
fifteenth day and continued until death on the 
nineteenth day when the weight was 5 Ib. 7 oz. (2,466 
gm.). 

Anatomical summary. Unhealed umbilical site: 
slight arteritis: scars in intima of umbilical vein. 
Thrombi in intrarenal veins with organization: old 
and recent emboli in small pulmonary arteries: 
terminal lung infarcts. Thrush stomatitis and oeso- 
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Fic. 1.—Organization of a thrombus at the commence- 
ment of an interlobar vein. Case 1. van Gieson. 
«x 125. 
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phagitis. Bilateral purulent otitis media. Terminal 
pneumonia. Minimal subarachnoid haemorrhage. 

In the intrarenal veins the thrombi were of different 
ages and some channels were not involved. The 
oldest thrombi were in dilated arcuate vessels and 
at the beginning of the interlobar veins, and here 
they were hyalinized and projected into the lumen, 
but were covered by endothelium and partly or- 
ganized by fibrous tissue (fig. 1). The large and ill- 
supported veins at the hilum were also dilated and 
columns and laminae of platelet thrombus supported 
a fibrin mesh with entangled red blood cells. Here 
there was no growth of endothelium over the throm- 
bus or proliferation of fibrous tissue from the vein 
wall. In the small pulmonary arteries there were 
numerous hyalinized thrombi and sometimes endo- 
thelium had grown over these from the vessel wall 
(fig. 2). Groups of alveoli with indistinct walls 
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Fic. 2.—An embolic thrombus in a small pulmonary 
artery with endothelium growing over it. Case 1. 
M..E... 275. 


were packed with red blood cells with no excess of 
polymorphonuclear leucocytes. 


Case 2. A male child died suddenly on the 
seventeenth day. He had had an oral thrush in- 
fection from the twelfth day and was dehydrated. 
Extensive thrombi in the arcuate and small inter- 
lobar veins of the left kidney sometimes showed an 
endothelial covering and there were fragments of 
embolic thrombus in the pulmonary arteries. 


Case 3. A male child died on the twenty-first 
day from broncho-pneumonia. There was a history 
of skin sepsis, episodes of diarrhoea and vomiting 
and a loss of weight from 9 Ib. (4,080 gm.) to 
6 lb. 4 oz. (2,835 gm.). In both kidneys about a 
quarter of the arcuate veins contained organizing 
thrombus, but the only reaction was a few mono- 
nuclear cells, some of which contained haemosiderin, 
near the vessels. 


Cases 4 and 5. In two male infants aged twelve 
and fourteen days well formed thrombi were present 
without cellular reaction in the arcuate and inter- 
lobar veins of grossly congested kidneys. No other 
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lesions were found in these infants, but their p.o- 
gress had never been satisfactory and they probably 
suffered from a septicaemia. 


In the first three cases there was a clinical history 
of episodes of dehydration and septic lesions were 
present somewhere in the body. In cases 4 and 5 
no septic lesions were found and severe dehydration 
was a terminal event. Thrombi were seen at post- 
mortem in cases 1, 2 and 4, focal congestion of 
kidney tissue was noted in cases | and 4, and, except 
in case 2, the lesions were bilateral. Cases 1, 2 and 
3 provided evidence that the oldest thrombi, those 
showing most organization or endothelial over- 
growth, were to be found in the arcuate veins. In 
no case was there infiltration of the peri-vascular, 
interstitial or peri-pelvic tissues or invasion of the 
lumen of the tubules by inflammatory cells. Other 
cases have been seen with thrombi in the intrarenal 
veins, but without cellular reaction or distinctive 
arrangement of platelets and fibrin. Thrombosis 
was probably agonal, but there was sometimes 
localized congestion of the kidney. 

With infarction. In five cases red blood cells had 
escaped between the tubules of a few renal papillae 
and here epithelial cells were degenerating. In two 
cases extensive haemorrhage had enlarged the kid- 
neys to twice their normal size and converted por- 
tions of them into little more than blood filled cysts, 
and in two others there were pale grayish-pink 
infarcts as well as haemorrhagic areas. 


Case 6. A male infant was very asphyxiated 
after a difficult forceps delivery. He was fretful for 
three days and slightly jaundiced. On the fourth 
day the temperature was 100° F., vomiting became 
severe, both ear drums were injected, and the weight 
had fallen from 6 lb. 13 oz. (3,090 gm.) to 5 Ib. 12 oz. 
(2,610 gm.). On the fifth day the respirations were 
rapid and there were crepitations over the chest. 
He died on the seventh day. 

Anatomical summary. Excessive deposits of 
debris of liquor amnii in alveoli: diffuse atelectasis: 
bilateral broncho-pneumonia: gross congestion all 
organs. Endothelialized thrombi in arcuate and 
interlobar veins of both kidneys and slight haemorr- 
hage into medulla of left. Right catarrhal otitis 
media. 

Urine was obtained at autopsy and contained only 
a few red blood cells. 

Cases 7, 8,9 and 10. These full term infants, two 
male and two female, died on the eighth, ninth, ninth 
and twenty-fourth days of life. Case 7 had a thrush 
infection and a terminal aspiration pneumonia. The 
mother of case 8 had a pre-eclamptic toxaemia and 
he developed a temperature of 102° F. on the 
seventh day, but no cause for this was found. Case 
9 had an unhealthy umbilicus and liver lesions and 
was described as case 6 in a paper on acute inter- 
stitial hepatitis (Morison, 1944). Case 10 had had 
skin sepsis for five days. All presented evidence of 
dehydration for at least two days before death. 
Only a little haemorrhage disrupted the pattern of 
the tubules towards the tip of a few pyramids, but 
the kidneys were enlarged and congested and their 
pelves were also congested. Poorly formed throm) 
in the larger veins at the hilum showed no cellular 
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reaction, but thrombi in the smaller intrarenal vessels 
were becoming covered with endothelium in cases 8 
and 10 and organized in case 9. Emboli were 
found in some pulmonary arteries in cases 9 and 10 
and small pulmonary infarcts had developed in 
cases 7 and 8. 

Case 11. A male infant was admitted on the 
seventh day with a history of persistent crying. A 
lump was palpable in the right side of the abdomen 
and a little blood-stained urine was passed for the 
remaining three days of life. 

\natomical summary. Thrombi, partly covered 
by proliferation of endothelium, in intra-renal veins 
of both kidneys: haemorrhagic infarction of both 
kidneys: multiple emboli in pulmonary arteries. 

Case 12. A female infant was born with multiple 
deformities. Feeding was difficult and by the 
twelfth day she was very ill, dehydrated and cyanosed 
and died the next day. 

\natomical summary. Gross atelectasis both 
lungs. Gross congestion all organs. Thrombi in 


intrarenal veins of both kidneys and organization of 


thrombi in a few arcuate veins: extensive haemorr- 
hagic infarction of both kidneys: occasional emboli 
in pulmonary arteries. Cleft palate and multiple 
osseous deformities. Post-mortem blood urea 
135 mgm. per 100 c.cm. 

Much of the thrombus in the dilated intrarenal 
veins was recent, but after searching numerous sec- 
tions hyalinized thrombus was found organized to 
the wall of an arcuate vein. In this and in the pre- 
ceding case red blood cells had escaped, especially 
into the medulla, to produce lakes of blood with 
islands of degenerating tubules, and the kidneys 
were enlarged to over twice their normal size. 

Case 13. This baby died on the ninth day with 
a severe thrush and mixed bacterial infection of 
mouth, pharynx, larynx and oesophagus and a 
bilateral pneumonia. He showed well organized 
thrombi in the intrarenal veins and a few small pale 
infarcts in the medulla were surrounded by extensive 
red infarcts. More terminal thrombus lay in the 
aorta and in the beginning of the renal arteries. 
The case was discussed as case 3 in a paper on 
thrombosis of the aorta (Morison, 1945). 

Case 14. A male infant had developed thrush 
Stomatitis, vomiting, severe diarrhoea and an 
abnormal loss of weight by the fifth day. Gentian 
violet was applied to the mouth and sulphadiazine 
given orally. The diarrhoea became less severe, but 
the temperature remained around 101—102° F. and 
he drank poorly. On the eighth day the urine was 
blood stained, the abdomen became tense and 
rigid, diarrhoea persisted and he died the next day. 

\natomical summary. Thrush and heavy mixed 
bacterial infection of mouth, pharynx and oeso- 
phagus: laryngitis with ulceration: bilateral broncho- 
yneumonia. Organizing thrombi in_ intrarenal 
veins of both kidneys with extensive red and pale 

nous infarcts. Post mortem blood urea 180 mgm. 
er 100 c.cm. 

rhe kidneys were about twice their normal size. 

irge areas of necrosis occupied the medulla and 


— 


extended with an irregular margin to involve the 


eater part of the cortex. In the left kidney these 
sre dark red, but a few were paler and surrounded 

dark red zones. In the right kidney (fig. 3) 
any areas were a grayish pink and contrasted 
tter with the red zones around them. Histologi- 
lly thrombi were organizing in many of the arcuate 





Fic. 3.—Red and pale areas of venous infarction in a 
kidney. Case 14. 4/3. 


and in the smaller interlobar veins. In the red areas 
the tubules were separated from one another by 
extravasated red blood cells and, though the nuclei 
of the epithelial cells were distinct, the cytoplasm 
was disintegrating. In the pale infarct areas the 
outlines of the shrunken renal structures were in- 
distinct, nuclei, if present, were pyknotic and red 
blood cells lying between the tubules were colour- 
less, ill-defined discs. Various transitions existed 
between the red and pale infarct areas. In the 
cortex the sub-capsular blood vessels were not con- 
gested. Beyond the gross congestion marking the 
limits of the infarcts and intermingled with surviving 
glomeruli and other parenchymatous elements many 
of the convoluted tubules had lost all cellular detail 
and were eosinophilic. There were no fibrin thrombi 
in glomerular capillaries and the arteries were 
nowhere thrombosed. 


These cases were often associated some days 
before death with conditions productive of dehydra- 
tion. Endothelial cells were found on the surface 
of some of the thrombi in the smaller intrarenal 
veins in cases 6, 8, 10 and 11, and similar thrombi 
were invaded by fibroblasts in cases 9, 12, 13 and 14. 
No comparable reaction was present in the larger 
interlobar veins or in the veins at the hilum. Con- 
genital atelectasis was found in cases 6, 10 and 12 
and venous congestion of the viscera was excessive 
in cases 6, 11 and 12, but was of uncertain duration. 
Emboli in the pulmonary arteries or infarcts in the 
lungs were found in seven cases (cases 7—13). 


Haemorrhagic infarction without primary venous 
thrombosis 
Ante-mortem thrombi were not found in the veins 
in these cases, but blood had escaped from over- 
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distended capillary channels and parenchymatous 
elements, especially in the medulla, were surrounded 
by confluent haemorrhages and undergoing necrosis. 


Case 15. A male infant died 144 hours after birth. 

Anatomical summary. Erythroblastosis foetalis. 
Rhabdomyomatosis left ventricle. Patchy atelec- 
tasis: gross congestion all organs. Haemorrhagic 
infarction both kidneys. Bilateral hare lip and 
supernumerary digits. 

Case 16. A male infant after a normal fall of 
birth weight started to lose weight from the seventh 
day. There was vomiting on the ninth day and 
sulphathiazole therapy was commenced. Severe 
vomiting and diarrhoea occurred on the tenth and 
death on the eleventh day. 

Anatomical summary. Thrush infection with 
heavy mixed bacterial infection mouth, pharynx, 
larynx and oesophagus: acute rhinitis: catarrhal 
otitis media. Excessive deposits of amniotic debris 
in lung alveoli: patchy atelectasis: terminal pneu- 
monia. Bilateral haemorrhagic infarction both 
kidneys. 

Case 17. A female infant was jaundiced and 
slightly febrile on the fourth day and was treated 
with sulphathiazole. By the ninth day the clinical 
condition had improved and chemotherapy was 
stopped. Three days later the temperature rose 
again, convulsions occurred and the baby became 
cyanosed with rapid breathing and died the next 
day. 

Anatomical summary. Gross idiopathic atelec- 
tasis both lungs with very gross congestion of ab- 
dominal viscera. Patchy bilateral haemorrhagic in- 
farction of both kidneys. 

Case 18. A five month old girl was admitted 
with a six hour history of convulsions. Intensive 
chemotherapy failed to prevent death in four hours. 

Anatomical summary. Petechial haemorrhages 
in subserosa of intestine, sub-epicardial and sub- 
endocardial tissues, lungs and brain. Fulminant 
septicaemia assumed but no organism recovered. 

A dark reddish-purple area occupied about one- 
quarter of the right kidney and involved the medulla 
more extensively than the cortex. Everywhere the 
kidneys were congested, but here blood had escaped 
and disrupted renal elements. There was, however, 
no inflammatory reaction and no necrosis. Only 
post-mortem clot was present in the veins. 


These cases resemble the condition described by 
Oppenheim as haemorrhagic renal infarction, but 
no fibrin thrombi were present in the glomerular 
capillaries. Except for case 16 the fatal illness pro- 
gressed rapidly and dehydration was not a feature. 
The renal haemorrhages tended to be slightly more 
diffuse and uniform than in the first group. The 
blood vessels in the loose peri-pelvic tissues were 
sometimes distended with agonal thrombi, but the 
smaller intrarenal vessels were relatively incon- 
spicuous, probably owing to pressure on them by 
the engorged and swollen kidney. A careful search 
revealed no ante-mortem thrombi in the renal veins 
and no emboli in the pulmonary arteries. Cases 15 
and 17 were associated with gross venous congestion 
and in cases 15, 16 and 17 some anoxaemia was 
probably present owing to the incomplete expansion 
of the lungs. 


Infarction secondary to renal inflammation with 
or without venous thrombosis 

Few cases of pyelitis or pyelonephritis in infancy 
come to autopsy and in these extensive thrombosis 
or haemorrhage is rare. Among four cases of pye- 
lonephritis under one month old and three others 
under one year, two showed small haemorrhages and 
in two others there were also a few poorly formed 
thrombi in the veins. These lesions were not com)- 
parable in extent to the inflammatory reaction. 


Case 19. A male child died on the eighth day 
with a three-day history of diarrhoea and vomiting. 
An extensive bilateral pneumonia was present. In 
the kidneys there were numerous polymorphonu- 
clear leucocytes distributed very diffusely in the 
medulla, but most marked in the boundary zone. 
There were very few in the peripelvic or peri- 
vascular tissues and their absence from the pelvis 
or the renal tubules suggested that few could have 
been present in the urine. In some areas over- 
distended capillary channels had allowed red blood 
cells to escape into the oedematous tissue between 
tubules, but there was no extensive haemorrhage. 

Case 20. The findings in this eight-months old 
child with a seven-day history differed only in the 
much more extensive inflammatory reaction, in the 
less marked haemorrhages and in the absence of 
pneumonia or any lesion productive of anoxaemia. 

Cases 21 and 22. In case 21, a male aged eight 
days, the inflammatory reaction was similar to that 
in case 19, but there were a few ill-formed thrombi 
and very little haemorrhage. In case 22, aged three 
months and ill for three weeks, there was a very 
extensive inflammatory reaction, but the venous 
thrombi were terminal and showed no reactive 
proliferation of endothelium and many veins, though 
surrounded by inflammatory reaction, contained no 
thrombi. 


Discussion 

A clinical diagnosis will rarely be possible. Blood 
cells or hemoglobin in the urine, with or without a 
palpable abdominal swelling, is very suggestive, es- 
pecially in a baby suffering from dehydration and low 
grade or long continued sepsis. In the cases recorded 
in the literature, blood-stained urine was a frequent, 
but not constant finding. Barenberg et al. com- 
ment on its absence from their cases, and it was rarely 
observed in the present series. The chief problem for 
the pathologist is the exclusion of a primary renal 
inflammation. The absence of reaction in the peri- 
pelvic tissue is of no value, but in pyelonephritis 
polymorphonuclear leucocytes infiltrate between 
the tubules and the perivascular tissues often 
contain oedema fluid and inflammatory cells. This 
reaction is best seen in the boundary zone and in 
the outer part of the medulla. Thrombosis and in- 
farction secondary to renal infection could scarcely 
obliterate, and might even emphasize, this inflam 
matory reaction. A terminal haemorrhagic infarc 
tion without thrombosis might result from the loca 
toxaemia produced by a fulminant pyelonephritis, 
and then there might be little evidence of the previo! 
inflammation. 
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Vlost workers have either avoided the issue or 
have assumed that the main renal veins become 
thi ombosed first. In pyelonephritis Schréder main- 
tained that thrombosis occurred first in the smaller 
inuarenal veins. In eleven of the fourteen cases of 
idiopathic thrombosis described above, there was 
detinite cellular reaction to the thrombi in the smaller 
veins. The absence of any comparable reaction in 
the larger interlobar or extrarenal veins suggests 
that in these thrombosis is later and probably 
secondary to the resultant stasis. The unequal in- 
volvement of small intrarenal veins and the patchy 
distribution of congestion and haemorrhage in only 
one kidney also suggest a primary occlusion of the 
smaller veins. The main renal veins may be throm- 
bosed first in some extrarenal lesions, such as 
tumours, and by extension of thrombosis from their 
non-renal branches, but this must be rare in the 
newborn. 

The factors initiating thrombosis in the renal 
veins are not known, Though both kidneys were 
almost always involved there was no association 
with thrombosis elsewhere. Because of the adminis- 
trative importance of neonatal sepsis this autopsy 
material is not entirely unselected, but even so 
dehydration and the toxaemia of continued, rather 
than fulminant sepsis seem important. Maternal 
toxaemia was present in only one case (case 8). 
These cases justify the exclusion of any form of 
local infection in the kidney, because, though the 
lesions differed widely in age, none showed in- 
flammatory reaction. This and other thrombotic 
complications have been seen sufficiently frequently 
since the advent of intensive sulphonamide and 
sulphonamide and penicillin therapy in the newborn 
to stimulate speculation as to some possible rela- 
tionship. Chemotherapy may influence the bac- 
terial flora of neonatal sepsis and thus alter the 
toxins produced, or it may prolong a fatal illness and 
increase the opportunity for thrombus formation. 
Eosinophilic debris was present in the larger tubules 
of the inner zone of the medulla in nearly all these 
cases. This is not unusual in cases of dehydration, 
and it had provoked no reaction, except occasional 
and slight proliferation of the epithelium. 

Stasis is an important factor in intra-vascular 
thrombosis. The intrarenal veins were often 
grossly dilated. This was probably secondary to 
thrombosis and there was no congenital defect, but 
it indicates that they can dilate easily and that 
‘asis can occur. The renal tubules of the newborn 
have relatively little ability to remove water from 
ihe glomerular filtrate. Fluid lost by the glomeruli 

not regained from the tubules, and, with a circu- 
ition slowed by toxaemia and dehydration, the 

lood in some of the small veins may become unduly 
oncentrated and stagnant. Quick (1942) from a 
ynsideration of the curve of clotting time against 
oncentration of thrombin showed that very small 
hanges in thrombin content greatly affect the 
peed of coagulation. For the prevention of intra- 
ascular clotting he emphasized the importance of a 
ontinued dilution of such’ thrombin as may be 


formed. This dilution is dependent on an active 
blood circulation. It would not be useful to discuss 
the toxins and other factors which may influence 
the conversion of prothrombin into thrombin. 
Perhaps in vitro tests have unduly emphasized the 
importance of the actual amount of prothrombin. 
In pyelonephritis the vessel walls may be damaged 
and thrombin production increased, but the blood 
flow is also increased and thrombosis is often less 
extensive than might be expected. 

A number of factors determine the development 
of haemorrhagic necrosis in cases with venous 
thrombi. The outcome depends on the rapidity 
with which veins are occluded and on the oppor- 
tunities for opening up anastomotic channels. 
Especially in the newborn it is also important to 
consider the effect of toxins, anoxaemia and other 
changes in the blood, and the degree of systemic 
venous congestion. Tissue destruction and haemorr- 
hage will, therefore, not necessarily parallel the 
extent of venous occlusion. Similar factors, singly 
or together, must dictate the occurrence of haemorr- 
hagic infarction in cases in which the veins are not 
thrombosed. The possible effects of bacterial 
toxins on capillary walls must be considered first, 
but anoxaemia resulting from congenital pulmonary 
atelectasis (cases 15, 16, 17) or pneumonia may also 
be important. Chemotherapy in the early days of 
life, perhaps even with an absorbed sulphonamide, 
may interfere with the establishment of the normal 
bacterial flora of the intestine and with the produc- 
tion of prothrombin. A gross prothrombin defi- 
ciency, secondary to this, erythroblastosis (case 15) 
or other cause might facilitate damage to capillaries, 
the escape of blood and the disruption of tubules. 
Primary haemorrhage into the kidneys or into the 
walls of the renal veins cannot, however, be held 
responsible for the thrombi in the veins in the first 
group of cases. 

Thrombi in the arcuate veins must interfere with 
the venous return of both cortex and medulla. The 
medulla, however, always showed the most ad- 
vanced lesions. Though the venulae rectae were 
packed with red blood cells there was nothing to 
suggest that this was primary. The medulla may 
suffer most damage because of poorer anastomoses, 
a lower pressure gradient for circulation, or because 
the medullary vessels with their long course, thin 
walls and lack of support distend and rupture 
readily. 

The occurrence of pale infarcts in the kidney in 
venous thrombosis (cases 13 and 14) is very rarely 
recognized, but has been ably discussed by Behr. 
He suggested, on the results of experimental, work 
on rabbits, that this loss of colour occurs within 
a few days and results from the release of lysins 
from the infarcted kidney tissue. Haemoglobin, 
liberated from red blood cells, is removed probably 
by passage into the urine which is still formed by 
surviving glomeruli. Some such mechanism must 
be responsible and it probably only operates fully 
when there is little disruption of kidney substance 
by haemorrhage. When there are confluent haem- 
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orrhages tearing tubules widely apart, as in 
cases 11 and 12, the colour change will be longer 
delayed or may not take place. The involvement 
of medulla rather than cortex will usually distinguish 
such cases from the results of arterial occlusion. 
When large cortical areas also become involved, 
especially in both kidneys, it may be very necessary 
to establish the patency of the arterial channels or, 
as in case 13, to determine which is the older lesion. 

White Franklin (personal communication) points 
out that haemoglobinuria rather than haematuria is 
regarded clinically as a suggestive sign of renal in- 
farction due to venous thrombosis. Behr’s work 
would provide an explanation for this finding. In 
the present cases there was no detailed examination 
of the urine, but in all suspected cases a spectro- 
scopical, as well as a microscopical, examination 
would be useful. 

A variety of lesions was responsible for death in 
these cases, and associated sepsis was alone often 
a sufficient cause. Cases 11 and 14 were repre- 
sentative of the more advanced and older lesions 
and here blood taken soon after death contained 
135 and 180 mgm. urea per 100 c.cm. This is not 
an excessively high level. Recent work has empha- 
sized the difficulty experienced by the tubules of the 
kidney of the newborn in the control of the salt 
and water balance. Dehydration and damage to 
tubules will increase this difficulty. A feature of 
interest, not previously noted, has been the high 
incidence of non-infected emboli in the lung arteries. 
This occurred in nine of the fourteen cases with 
thrombi in the renal veins. Similar emboli have 
been seen apart from renal venous thrombosis, and 
other foci suggest themselves, but the frequency 
and the comparable cellular reaction in both kidneys 
and lungs are very suggestive. Such emboli, if 
sufficiently large or numerous might explain sudden 
death in some infants (e.g. cases 2 and 11). 


Summary 


In five newborn infants thrombi formed in the 
intrarenal veins without producing infarction of the 
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kidney. In another five cases thrombi resulted 
haemorrhage between the tubules of some ren: 
papillae, in two others there was extensive disru; 
tion, especially of the medulla, by effused blooc, 
and two cases showed both red and pale venor 
infarcts. These cases are compared with foi 
where there was haemorrhagic infarction without 
thrombi in the veins, and with four, two of whic 
were within the neonatal period, where similar, but 
less marked, lesions resulted from pyelonephritis. 

Thrombi were organized or covered by end 
thelium in eleven cases and had formed first in the 
small intrarenal branches. Dehydration, continued 
sepsis and renal venous stasis, but not renal in- 
flammation, appeared to be important in_ their 
aetiology. Emboli in the small pulmonary arteries 
and sometimes small areas of infarction occurred in 
the lungs of nine of the fourteen cases of idiopathic 
renal venous thrombosis. 


Thanks are due to Dr. F. M. B. Allen for clinical 
notes and Professor J. H. Biggart for his advice. 
Mr. D. McA. Mehaffey for photography and Mr. R. 
Russell for the preparation of histology. 
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CASE REPORTS 
BILATERAL ADRENAL HYPERTROPHY IN INFANCY 


BY 


M. O. SKELTON 


From the Department of Pathology, University of Bristol 


In 1940 Dijkhuizen and Behr drew attention to a 
condition they called ‘adrenal hypertrophy in 
infants; a new clinical entity of the neonatal period ’. 
They described three boys and a girl, all under three 
weeks of age, who fell ill with severe vomiting, 
suggestive of pyloric stenosis or other intestinal 
obstruction, all of whom died. Autopsies were 
performed on three, and in each case there was a 
great bilateral enlargement of the adrenal glands, 
but no sign of obstruction to the intestinal tract. 
It was claimed that this represented a new clinical 
entity or syndrome: severe vomiting in early 
infancy, associated with bilateral adrenal hyper- 
trophy, and progressing to a fatal issue. 


Their first case was a male pseudohermaphrodite 
(with perineal hypospadias), aged two. weeks, 
admitted to hospital with intractable vomiting for 
twenty-four hours. Diagnosed as pyloric stenosis, 
the child was operated upon, but no stenosis was 
found. The child died * after a few weeks’ during 
which vomiting occurred frequently. Permission 
for autopsy was not given. Fourteen 
months later this child’s brother, a normal 
male, was brought to hospital at the age 
of two weeks with an exactly similar 
history of vomiting. This child died in 
twenty-four hours, no operation having 
been done. An autopsy was performed 
and revealed enormously enlarged adrenals 
weighing together 22 gm. (normal average 

5-25 gm.). The large adrenals had a 
convoluted surface * like the gyri and sulci | - 
of the brain’. The third case was also a 
two-weeks-old boy with intractable vomit- 
ing, the child died and at autopsy the only 
abnormality was, again, enormous enlarge- 
ment of the adrenals (weight 24 gm.) with 
an appearance exactly like that of the second 
case. The fourth child was a girl five weeks 
old, with a history of vomiting beginning 
wt three weeks; after two months in hospital 
this child also died. Post mortem showed 
adrenals weighing 34 gm., and of a similar 
“ppearance to those of the other two 
children. 

Dijkhuizen’s and Behr’s cases have been 

uoted at some length that they may be 
ympared with the following :— 


Clinical history 
A normal male child, aged six weeks, 
as brought to the casualty department of 


the Bristol Children’s Hospital with the history that 
he had not taken feeds well recently and had lost 
weight. The child’s condition had not been alarm- 
ing until the previous evening when the child sud- 
denly became extremely pale, but recovered a few 
minutes later. Following this transient pallor he 
began to vomit violently, and had continued to do 
so intermittently throughout the night. By the 
following morning his condition had become so 
alarming that he was brought to hospital. On ex- 
amination the child was cyanosed and collapsed, the 
pulse imperceptible, the heart beat was slow but 
regular. The infant was evidently moribund; oxygen 
was administered, but he died a few minutes after 
admission. 

Autopsy was performed three-and-a-half hours 
after death. The body was that of a fairly well 
nourished male infant. There was no abnormality 
of the external genitalia. There was no jaundice, 
ascites, or abdominal distension, the lips and skin 
were cyanosed. The abdominal, pleural and peri- 
cardial cavities were normal. The heart was of 
normal size, the myocardium and valves showed no 
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FIG. 


lesions. The mucous membrane of the larynx and 
trachea was slightly injected and both lungs showed 
small areas of collapse and a few petechial haemor- 
rhages beneath the pleural surfaces. The liver was 
normal, the gall bladder and bile ducts appeared 
healthy; there was no stenosis in stomach or intes- 
tines. The appearance of the adrenals, however, 
was striking, and is shown in the accompanying 
photographs (figs. 1 and 2). They were both 
enormously enlarged, the left adrenal weighed 
11-0 gm., the right 12-1 gm.—a combined weight of 
23-1 gm. as compared with the average combined 
weight at this age of 5:25 gm. In the gross they 
showed an exaggerated lobulated structure, the 
surface being thrown up into folds with deep 
crevices between them, exactly as described by 
Dijkhuizen and Behr as resembling ‘ gyri and sulci 
of the brain’. The kidneys, pancreas, spleen, 
pituitary and testes were all examined in the gross 
and appeared normal. The thymus, however, was 
smaller than usual, weighing 8-1 gm. as against the 
average normal weight for this age of 13-5 gm. The 
thyroid weighed 5-1 gm. 

Histology. ADRENALS. The whole cortex was 
wider than normal due to an increase in number, 
rather than of size, of the cortical cells. The zona 
glomerulosa was for the most part poorly defined, 
but the architecture of the zona fasciculata was 
normal, except that the number of cells was greater 
than usual. The zona reticularis was of usual 
width but hyperaemic. The cytoplasm of the 
cortical cells stained darkly and the nuclei also were 
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small and dark. No mitoses were seen. The 
medulla was broader than normal, with many small 
pale cells with round vesicular nuclei arranged in 
irregular groups. 

THyMus. The appearance of 
normal for this age. 

THYROID. The acini are small and only a few 
contained a little poorly staining colloid. 

PARATHYROID appeared normal. 

SPLEEN showed no change. 

PANCREAS. Both islets and acini were normal. 

Liver. There was considerable cloudy swelling 
of the hepatic parenchyma particularly in the central 
cell of the lobules. The sinusoids were congested. 
Some of the bile canaliculi contained small masses 
of bile. 

KIDNEY. The glomeruli were normal. Many 
of the proximal convoluted tubules show marked 
hyaline droplet degeneration of the tubule cells. 

TESTIS AND EPIDIDYMIS. Both appeared normal! 
for this age. The interstitial cells of the testis 
appeared normal in size and number. 

LuNGs. There were large areas of recent collapse 
but no evidence of infection. 


the gland was 


Discussion 
This is the case of a six-weeks-old, apparentl: 
normal male child, who died of a rapidly fatal disease 
characterized by severe vomiting, and also pre- 
senting signs suggestive of cardiovascular dis- 
turbance (the attack of extreme pallor which usherec 
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in the disease) and of respiratory involvement (the 
collapse of lungs and the severe cyanosis). 

\t autopsy there were two abnormalities, the 
hue adrenals and the relatively small thymus. 

fhe nature of this condition is obscure. Dijk- 
huizen and Behr in their original paper collected 
references to seven other cases of adrenal hyper- 
trophy in infancy which seemed to resemble their 
own. Ina search of the literature two other cases 
of adrenal hypertrophy in infancy have been dis- 
covered to add to these, Fraser’s and Dickson’s case 
described by Berry Hart (1914), and Evans’s and 
Sheldon’s case in 1937. 

[here appear to be two classes of children with 
bilateral adrenal hypertrophy; in the first class we 
may put children who exhibit features of pseudo- 
hermaphroditism; they may te male or female 
pseudohermaphrodites, and often die with severe, 
even projectile, vomiting. 

The second class of children have a similar history 
to that of the child described in detail above. They 
are normal children, more commonly male than 
female, who in early infancy, usually between three 


and six weeks of age, are taken ill with severe 
vomiting and ultimately die. The vomiting in this 
disease is thus common to both groups. What the 
underlying nature of the disease may be is quite 
unknown. 


Summary 
A case of bilateral adrenal hypertrophy in an 
infant is reported. 
The condition compared with previous reports in 
the literature and two other references to the con- 
dition are added. 


Thanks are due to Professor T. F. Hewer for his 
advice and help and for his permission to publish 
this case and to Mr. T. H. J. Cooke for the photo- 
graphs. 
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SPLENOMEGALY AND HEPATOMEGALY IN AN ADOLESCENT 
SIMULATING BANTV’S SYNDROME 


BY 


A. F. MACCABE, M.B.Ch.B., D.P.H., Capt., R.A.M.C. 


Pathologist to a 


Military Hospital 


AND 


W. G. TAAFFE, M.B.Ch.B., Capt., R.A.M.C. 


Banti’s disease, or Banti’s syndrome as it is now 
generally called, is really a symptom complex, 
characterized by splenomegaly, and a progressive 
anaemia, with a tendency to gastro-oesophageal 
haemorrhage, and often accompanied by some 
degree of hepatic involvement. 

In Banti’s description of the condition, he dis- 
tinguished three stages :— 

(1) Splenomegaly with an associated secondary 

anaemia. 

(2) A short transitional stage with hepatic en- 

largement and jaundice. 

(3) A terminal stage characterized by cirrhosis of 

the liver and ascites. 

The case described exhibited many of the above 
phenomena. 


Clinical record 


The patient,a boy of fourteen years of age, was 
admitted to hospital on September 16, 1944, with 
a history of increasing jaundice since May 1944, but 
he had apparently had attacks during the previous 
twelve months of a less severe nature. Increasing 
general debility and anorexia had been noticed for 
two years. 

Previous history. He was apparently quite 
healthy until September, 1942, but since then had 
only been able to attend school spasmodically. 
Transient attacks of jaundice during the past two 
years were noted by his family, each attack lasting 
perhaps for 48 hours. This jaundice has persisted 
steadily since May 1944, accompanied by increasing 
lassitude, anorexia and debility. There was no 
history of intestinal infection, or of jaundice in any 
of his school-fellows. The onset was insidious, 
there never had been any pain. Tonsillectomy was 
performed in November 1943. 

Family history. Father is a healthy robust man. 
Mother died from pulmonary tuberculosis when the 
patient was five years of age. There is a history of 
lung and bone tuberculosis on both sides of the 
family. 

Clinical examination. T. 102° F. P. 104. R. 22. 
There was a definite icterus present in all areas of 
a deep lemon tinge, with an obvious anaemia. He 
was lacking in energy, and was too tired to speak. 
There was complete loss of appetite. 


NosE AND PHARYNX. 
Curst. Normal. 
CIRCULATORY SYSTEM. 
force and of poor volume. 
pure in all areas. 
and sacral region. 
ABDOMEN. Doughy and distended, gaseous, free 


Healthy. 


Pulse regular in time and 
Heart sounds clear and 
Pitting oedema of lower limbs 


fluid. 

Liver. Palpable, 2 fingers below costal margin, 
not tender. 

SPLEEN. Palpable to level of umbilicus. Smooth, 
not tender. 

KIDNEYS. Normal. 


RECTAL EXAMINATION. Normal. There was no 
evidence of venous obstruction in the abdomen 

X-RAY OF ABDOMEN. The outline of the spleen 
was well seen, being contrasted medially against the 
gas bubble of the stomach and inferiorly against the 
splenic flexure which was distended with gas. It 
showed marked enlargement, and displaced the 
stomach to the right and the splenic flexure down- 
wards. 

The anterior margin of the liver was well seen 
and showed a general enlargement, displacing the 
gas-filled hepatic flexure downwards. The right 
dome of the diaphragm was not displaced. No 
calcified mesenteric glands were seen. 

X-RAY OF CHEST. Heartand lungs appeared normal. 
Unfortunately a barium swallow to demonstrate 
any oesophageal varices that may have been present, 
was prevented by the patient’s poor general condition. 


Blood investigation. 


_* 1 oe .. 2,600,000 per c.rnm. 

Hb. es .. 47percent. (13-8 gm. = 100 per 
cent.) 6°48 gm. per cent. 

oe 24-9yy 

a 0-84 

We. 3,000 per c.mm. 

Poly... 2,250 per c.mm. (75 per cent.) 

Lympho. 690 per c.mm. (23 per cent.) 

Mono 60 per c.mm. (2 per cent.) 

Reticulocytes 2 per cent. 

Fragility R.B.C. Normal 

Coagulation time Normal 

Bleeding time Normal 

Kahn Negative 

Platelets . . 300,000 per c.mm. 


Serum bilirubin 7 mgm. per cent. 
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No albumin or sugar. No excess uro- 


Urine. 


bilin. 


Faeces. No abnormality. 

The red blood cells were poorly filled and showed 
marked anisocytosis without macrocytosis. There 
was a moderate degree of stippling, but there were 
no haemoglobinized megaloblasts or erythroblasts, 
or primitive white cells. The patient’s condition 
deteriorated generally, jaundice increasing to a 
marked degree. Large quantities of flatus were 
passed per rectum. Severe repeated epistaxis oc- 
curred. The appetite was poor with increasing 
seneral lassitude and weakness. His condition 
deteriorated so rapidly, that a blood transfusion 
was given (one pint) with the hope of rendering him 
fit for transfer, with a view to his having some form 
of specific treatment; this resulted in a temporary 
improvement in his general condition, but un- 
fortunately a haematemesis occurred and he died 
on September 29, 1944. Time and facilities did not 
permit of a more complete investigation. 


Post-mortem examination. General nutrition was 
fair. There was a marked generalized jaundice of 
a deep yellow colour, with gross oedema of the lower 
limbs and sacral regions. There were no subcu- 
taneous or intramuscular haemorrhages. The ab- 
domen contained a large quantity of straw coloured 
free liquid. 


Spleen (wt. 1,380 gm.) was grossly enlarged, but 
of normal contour. The capsule was. slightly 
thickened and was adherent to the diaphragm. The 
cut surface was deep brick red in colour with very 
prominent Malpighian bodies. There was no 
thrombosis seen in the splenic vein. 

MICROSCOPIC APPEARANCES. The capsule was a 
little thickened. The venous sinuses were promi- 
ment, dilated and congested, many containing 
desquamated endothelial cells, large mononuclears 
and lymphocytes. A few of the veins showed 
thickening of the walls. The Malpighian bodies 
were fairly distinct. The central arteries showed a 
moderate degree of hyalinization, the lumen being 
practically obliterated in several. In some areas 
fibrous tissue proliferation extended from the 
arterioles into the Malpighian bodies with a few 
peri-arterial haemorrhages. There were scattered 
areas of fibrosis. 


Liver. (wt. 2,350 gm.) was enlarged. Capsule 

not thickened. It was of a greyish-bluff colour, 
soft and friable with a few firm nodular areas. The 
cut surface presented a fine granularity more marked 
in the upper left zone and was slate-grey in colour 
with bright petechiae present. 
_ MICROSCOPIC APPEARANCES. The lobules were 
indistinct. Fibrosis was present throughout, more 
marked in the vicinity of Glisson’s capsule, which 
showed round cell infiltration. There were large 
areis of haemorrhage, degeneration and necrosis. 
Bo'h spleen and liver gave a positive prussian-blue 
rea tion. The lower end of the oesophagus had 
dil ed varices, the stomach contained a large 
qu ntity of blood from an apparent recent haemorr- 
ha». The mucous membrane did not show any 
ch nges. There was no evidence of tuberculosis 
In “he mesenteric glands or lungs, and heart and 
ac -nals appeared normal. 


Discussion 


Splenomegaly and hepatomegaly with anaemia, 
offer many possibilities in differential diagnosis. 
The case exhibited many interesting phenomena, one 
or more of which may be met with in many other 
conditions with a similar history. 

It was, therefore, by excluding these other possi- 
bilities, that this case was regarded as one of 
Banti’s syndrome. Hodgkin’s disease was elimi- 
nated by the excessive splenomegaly, absence of 
glandular involvement, and the absence of typical 
Hodgkin’s tissue in spleen and liver. In acholuric 
jaundice there is an increased fragility of the 
erythrocytes and a high recticulocyte count and 
often a family history. Cirrhosis of the liver with 
splenomegaly was also considered. The spleen was 
thought to be too large for Gaucher’s disease and 
there were no Gaucher cells in spleen or liver. 

Although it is maintained by some that true per- 
nicious anaemia does not occur in children, it was, 
nevertheless, considered. The blood picture, how- 
ever, was not typical of pernicious anaemia, there 
being no macrocytosis, haemoglobinized megalo- 
blasts, erythroblasts, nor was there a ‘ right shift’ 
in the Arneth count. Epistaxis and internal hae- 
morrhage are rare in pernicious anaemia. 

The leukaemias were excluded by blood picture. 
However, aleukaemic leukaemia had to be seriously 
considered, but the absence of the primitive white 
cells in the blood discredited this possibility. 
The findings were not typical of essential thrombo- 
cytopenic purpura. There were no signs of tuber- 
culosis in spleen or other organs. There was no 
tumour present. 

Felty’s syndrome of chronic arthritis and spleno- 
megaly, was not seriously considered as in the series 
reported the age incidence was about fifty years. 
In Lederer’s anaemia, the liver and spleen are not 
usually so large and there is generally a leucocytosis 
with a few myelocytes and metamyelocytes. Von 
Jaksch’s anaemia is generally found at six weeks to 
three years and a leucocytosis with primitive leuco- 
cytes is generally present. 


There are apparently various opinions as to the 
etiology and findings in Banti’s syndrome and as 
to whether the condition is primarily one of splenic 
or liver involvement. 

Ravenna (1940) considers that the splenic changes 
are probably due to primary lesions of the splenic 
artery, the regulating power of which becomes in- 
sufficient to control the inflow of blood, and that the 
consequent congestive splenomegaly is the cause of 
the circulatory disturbance in the portal bed. 
Secondarily, hepatic cirrhosis and venous thrombosis 
may aggravate the state of portal circulation. 
McMichael (1934) maintains that the disease is 
primarily a hepatic or portal disorder, and that the 
average weight of the spleen is 876 gm. Poynton, 
Thursfield, and Paterson (1922) state that the disease 
can begin before puberty. Smith and Faber (1935) 
describe cases which did not progress to hepatic 
cirrhosis and ascites. Martin (1936) states that 
the disease is rare before puberty. 
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The case described appears as if it may have 
passed through three stages similar to those de- 
scribed by Banti (1910) :— 

(1) Enlarged spleen with anaemia, 

(2) Transition stage with enlargement of liver and 

jaundice, 

(3) Terminal stage of cirrhosis of liver, ascites, 

increasing jaundice, cachexia and death. 


Summary 
(1) A case of splenomegaly and hepatomegaly 
with severe anaemia in an adolescent, exhi- 
biting the Banti’s syndrome, is described. 
(2) The differential diagnosis is considered. 


(3) Views expressed in recent literature at 
lined. 
Thanks are due to Mr. I. McClure, F.R.C 
for permission to publish the case, and Major 
Mansi, R.A.M.C. for x-ray examination. 
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SPONTANEOUS PNEUMOTHORAX IN INFANCY 


IAN 


BY 


HIGGINS, M.R.C.S., L.R.C.P. 


Late House Physician, Hospital for Sick Children, Great Ormond Street, London 


Spontaneous pneumothorax in infancy is a rare 
condition: from a survey of the literature it appears 
that it may be due to the following causes :— 


(a) Congenital defects, such as broncho-pleural 
communication (Folke, 1935), or congenital sub- 
pleural vesicles (Kjaergaard, 1932). The pneumo- 
thorax may be due to associated anomalies: Miller 
(1937) recorded a case in which pneumothorax was 
due to gangrene of the lung resulting from absence 
of the right pulmonary artery. 

(b) Mechanical factors: 

(i) Difficult labour (Ruge, 1878), use of forceps 
during labour (Flipse, 1928), version or 
breech delivery (Donahoe, 1932). Stron- 
gin (1938) recorded an interesting case of 
valvular pneumothorax associated with 
Erb’s paralysis, following difficult labour, 
which ultimately recovered after two 
paracenteses. 

(ii) Respiratory obstruction, leading to acute 
emphysema: aspiration of mucus, vernix, 
meconium, with possible ball-valve ob- 
struction has been suggested by various 
authors: enlarged thymus (Willi, 1934; 
Hotz, 1934) and glottic spasm (Ruge, 1878) 
have also been considered significant. 
That some degree of valvular obstruction 
is the etiological factor in certain cases 
was shown by Silver (1939) in serial x-rays. 
In his case, acute unilateral emphysema 
was followed by the development of a 
spontaneous tension pneumothorax re- 
sulting in death. 

(iii) Artificial respiration: Sports and James, 
cited by Silver (1939), considered that 
mouth to mouth respiration might cause 
spontaneous pneumothorax if unduly 
vigorous. 

(c) Infective factors. This is undoubtedly the 
commonest group. The spontaneous pneumo- 
thorax is due to the rupture of the sub-pleural 
pulmonary abscess which may follow:— 

(i) Pyaemia (Ross, 1924; Bovaird, 1903; Dupin 

and Verger, 1937; Holz, 1936; and Foster- 
Carter and Leigh Collis, 1940). 

(ii) Pneumonia: Johnson (1927) records ten cases 
complicating broncho-pneumonia, — the 
youngest of whom was four weeks. 


The following case is of interest as one of spon- 
ineous pneumothorax occurring in an infant who 
lade a satisfactory recovery :— 


Clinical record 


History (case 1). Male: birth weight 7 lb. 14 oz. 
Second child: full term: normal labour: breast fed. 
Circumcised on the eighth day, at which time the 
infant was doing well and had regained its birth 
weight. The operation wound suppurated and pus 
being found in the urine the infant was treated at 
home as a case of neonatal pyelitis with sulpha- 
thiazole and sodium citrate for three days. Progress 
was unsatisfactory and he was therefore admitted to 
hospital at the age of twenty-one days. 


State on admission. The infant was obviously ill, 
weighed only 7 Ib. 9 oz., and the temperature was 
99° F. There was cyanosis of the lips and finger 
nails: the skin and conjunctivae were slightly 
jaundiced; the circumcision wound was suppurating 
and meatal ulceration was present. There was 
moderate abdominal distension; slight enlargement 
of the liver, but the spleen was not felt: the tongue 
was furred; the throat, ears, lungs and heart were 
normal. The urine was acid and contained albumin 
—250 mgm. per cent.—and bile. Deposit showed 
numerous R.B.C. and W.B.C., also masses of 
staphylococci. On culture a fair growth of 
staphylococci was obtained. The post-nasal swab 
and the blood culture both gave a heavy growth of 
staphylococcus aureus: coagulase positive. 


Treatment and progress. 1,500 units of penicillin 
were given four hourly by intra-muscular injection 
for three days, after which the dose was increased 
to 2,000 units for a further fourteen days. Penicillin 
cream was applied locally to the circumcision wound. 

Five days after admission the infant became 
cyanosed and the respirations rose to 55 per minute. 
The percussion note was impaired over the left 
middle and lower zones; many fine rales were 
present. On the right side of the chest, the breath 
sounds were diminished but no added sounds were 
heard. No evidence of displacement of the media- 
stinum was detected clinically. A tentative diag- 
nosis of left sided pneumonia was made. X-ray of 
the chest (fig. 1) however, showed a right pneumo- 
thorax with sub-apical adhesions with some con- 
solidation at the left base. 

The following day the infant was more distressed, 
respirations were 100 per minute, the trachea was 
slightly to the left and a fresh x-ray (fig. 2) showed 
a further displacement of the mediastinum. The 
case was clearly one of tension pneumothorax. 

A needle was inserted into the pleural space; the 
intrapleural pressures were 0+5. 100 c.cm. of 
air were removed, leaving the pressures —4—1. 
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Right pneumothorax with sub-apical adhesions: patch of consolidation at left base. 


Fic. 2.—Nov. 24, 1944, Pneumothorax shifted further to the left. 
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Fic. 3.— Nov. 28, 1944. After two thoracenteses. Right lung re-expanding. 





Fic. 4.—Dec. 5, 1944. Area of consolidation right lower lobe. 


One further thoracentesis, with aspiration of 200 
cm. of air was required the following day, after 
vhich the clinical condition gradually improved. 
X-ray of the chest now showed the right lung re- 
xpanding with consolidation in the middle lobe 
f the right lung and a small area of consolidation 
till present at the left base (fig. 3). 

In view of persistent pyuria the infant was 
‘Xamined under anaesthesia by Mr. T. Twistington 


Higgins. A mass was detected in the region of the 
right kidney. The right loin was therefore explored 
through a retro-peritoneal approach and a peri- 
nephric abscess drained. The pus on culture grew 
staphylococcus aureus; coagulase positive. The 
pyuria rapidly cleared and the infant was discharged 
home, gaining weight and aged eight weeks. The 
final x-ray (fig. 4) of the chest showed the lung fields 
to be quite normal. 
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Two other cases of spontaneous pneumothorax in 
infants have also recently been treated at the Hos- 
pital for Sick Children, Great Ormond Street, the 
case notes of which are of interest :— 





Case 2. Male: aged nine weeks: first child : full 
term: normal delivery: birth weight 84 lb., breast 
fed for one month. Attended hospital on account 
of respiratory difficulty dating from birth, associated 
with generalized convulsions lasting one to two 
minutes. 

Examination of the chest showed diminished 
breath sounds on the right: no added sounds. 
Auscultation of the heart revealed an apical systolic 
murmur. X-ray of the chest showed cardiac en- 
largement and a right pneumothorax. X-ray at 
the end of a week showed absorption of air from 
the pleural space and re-expansion of the lung 
which appeared quite normal. 

Examination at six years of age showed no evi- 
dence of cardiac lesion (intelligence appeared 
normal). 


Case 3. Male: aged four weeks: second child: 
full term: normal labour: birth weight 6 Ib. 10 oz. 
Twenty-four hours after birth the infant became 
cyanosed: the respirations were rapid and the 
infant collapsed. He was treated with artificial 
respiration, stimulants and aspiration of mucus 
with improvement in the condition. Subsequently 
the infant had several recurrent attacks of rapid 
respirations, accompanied by blueness. Two days 
before admission to hospital there was bloody dis- 
charge from the nose. 

On examination: weight 6 lb. 9 oz. The child 
did not look ill, was slightly cyanosed and the re- 
spirations were rapid, 80 to 90 per minute. There 
was no apparent respiratory obstruction, but the 
breath sounds were diminished on the right side. 
Petechial haemorrhages were found on the soft 
palate; there was some abdominal distension; the 
liver and spleen were not felt. An x-ray of the 
chest showed a collapsed right lung with pneumo- 
thorax. 

Three days later a further x-ray showed no 
pneumothorax. 


Discussion 


In case 1 the spontaneous pneumothorax was 
almost certainly due to rupture of an abscess into 
the pleural cavity. In view of the strongly positive 
blood culture and the development of a metastatic 
perinephric abscess, it seems likely that the areas 
of consolidation seen in the x-rays of the chest were 
due to metastatic pulmonary abscesses. It is sur- 
prising, as in the case recorded by Foster-Carter 
and Leigh Collis (1940), that a pyopneumothorax 
did not follow rupture of the infected lung. This 
is probably partly attributable to the fact that the 
infant was receiving penicillin and also possibly (as 
they suggest) to the fact that the pleural reaction 
was plastic rather than exudative. 

Cases 2 and 3 illustrate the more benign form of 
spontaneous pneumothorax attributable to early 
respiratory efforts (the second possibly partly due 
to the convulsions). It is possible as Bertin (1936) 
claimed, that many examples in this latter group 
are overlooked, since rapid re-expansion of the lung 
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occurs in the absence of a persistent bronchopi. ura] 
communication. 

The diagnosis of spontaneous pneumotl. jrax 
should be considered in cases of respiratory diff. 
culty associated with cyanosis. The signs are h» per- 
resonance and absent breath sounds associated with 
mediastinal shift to the opposite side. The affected 
side may appear unduly prominent. A differentia] 
diagnosis must be made from congenital balloon 
cyst and diaphragmatic hernia; help in the latter 
condition may be afforded by opaque swallow, 
Since the signs of mediastinal shift in infancy are by 
no means easy to demonstrate clinically, pneu- 
monia, atelectasis and hypoplasia of the lung must 
also be considered, although in such conditions the 
deviation is towards the affected side, and the diag- 
nosis is readily made by simple radiography. 

The prognosis depends upon the presence or 
absence of infection of the pleural cavity and upon 
the type of pneumothorax: 30 per cent. in Glaser’s 
and Landau’s series (1935) were valvular in type and 
all died. Strongin’s case appears to be the only pre- 
viously recorded recovery in tension pneumothorax, 

The treatment does not differ materially from 
that employed in adults—repeated thoracenteses 
with the requisite removal of air. The insertion of 
a needle attached to a water seal, as described by 
Chandler may be found necessary. 


Summary 

1. Three cases of spontaneous pneumothorax 
occurring in infants are described, all with recovery. 
They were (a) associated with staphylococcal 
pyaemia and tension pneumothorax. Effective 
treatment of the pyaemia (case |) with penicillin is 
reported ; and (b) associated with early respiratory 
effort. 

2. The etiology, clinical features and difficulties 
of diagnosis are noted. 


Thanks are due to Dr. Donald Paterson for his 
help and permission to publish case 1, and to Dr. 
Reginald Lightwood and Dr. R. Frew for per- 
mission to publish cases 2 and 3. 
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